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A STREAM RESTORATION PLAN. FOR A PROPOSED SURFACE 
MINE NE.AR SUGAR BRANCH, Kt4OTT COUNTY, KENTUCKY 
(APPLICATION No. 860-0380, A. No. 6)

Dear Mr. Messer, 

Please find enclosed a stream restoration plan for a proposed surface mine 
near Redfox, Knott County, Kentucky (Application No. 860-0380, A. No.1). The 
applicant (Nally & Hamilton Enterprises, Inc.) requests that this plan be considered 
by the USACE for a Nationwide 21 P ormit. If you should have any questions or 
comments concerning this project, please feel free to contact rue at my office. 

oel Beverly 
Director of Environmental Services 

CC: Mr. Rusty Roberts, Logos Engineering, inc. (Letter of Transmittal) 
Mr. Les Williams, Nally & Hamilton Enterprises, Inc. (1 copy) 
File (1 copy)

Apogee Environmental Consultants, Inc. 
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1.0 INTRODUCTION 

Apogee Environmental Consultants (Apogee) was contracted by Logos 
Engineering, Inc. to prepare a post-mining stream restoration plan for three 
streams in Knott County, Kentucky. The proposed mine by Nally & Hamilton 
Enterprises, Inc. [Department of Natural Resources (DNR) Pe`rmit No. 860-0380, 
A. No. 6] and the associated streams to be disturbed are shown in Figure 1. This 
plan is hereby submitted to U. S. Army Corps of Engineers (USACE) on behalf of 
Logos Engineering, Inc. and Nally & Hamilton Enterprises, Inc to fulfill the 
requirements set forth by USACE concerning Section 404 of the Clean Water Act 
and Section 10 of the Rivers and Harbors Act of 1899. 

2.0 SITE LOCATION AND DESCRIPTION 

The project area is located in Knott County, Kentucky, approximately 1.0 miles 
southwest of the community of Redfox (Figure 1). The proposed permit area, 
which is situated on the ridges, slopes and hollows, between Sugar Branch and 
Defeated Creek, covers approximately 214.5 surface acres. There will be three 
hollow fills (hollowfills No. 15, 16, and 17) and three associated sediment control 
ponds (sediment ponds 106, 107, and 92) for the proposed permit that will impact 
waters of the United States. Hollowfill No. 15 and sediment control pond No. 106 
are located in an Unnamed Tributary to Defeated Creek, Hollowfill No. 16 and 
sediment control pond No. 107 are located in the headwaters of Sugar Branch, 
and Hollowfill No. 17 and sediment control pond No. 92 are located in the 
headwaters of and unnamed tributary to Carr Creek Lake. Defeated Creek also 
flows into Carr Fork Lake while Sugar Branch flows into Breeding Creek. All 
three affected stream sections are small (1 st order) and are located within the 
North Fork Kentucky River drainage system. All three affected stream sections 
have intermittent and ephemeral sections. 

2.1	 Direct and Indirect Impacts 

Hollow fill No. 15 will impact 1,729 feet of stream while Sediment Structure No. 
106 will impact 112 feet of stream. Hollow fill No. 16 will impact 1,839 feet of 
stream while Sediment Structure No. 107 will impact 135 feet of stream. Hollow 
fill No. 17 will impact 684 feet of stream while Sediment Structure No. 92 will 
impact 105 feet of stream. It is expected that approximately 0.53 acres of waters 
of the U.S. will be impacted during project operations. The drainage areas above 
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the toe of hollowfills No. 15, 16, and 17 are 67, 64, and 33 acres respectively. 
The drainage areas above the dams of sediment structures No. 106, 107, and 92 
are 69.8, 66.5, and 35.9 acres respectively. Approximately 1,245,596, 
1,243,772, and 1,868,113 cubic yards of fill material will be placed into hollowfills 
No. 15, 16, and 17 respectively. There will be no impacts to wetlands during the 
proposed mine project. Direct impacts are illustrated in Figures 2, 3, and 4. No 
indirect impacts are planned for the project. 

Features which might create adverse surface water conditions are existing roads, 
previous logging operations, existing gas wells, and previous mining operations. No 
other conditions are known to exist in the watershed which may create any adverse 
surface water conditions. With the exception the above disturbances, the 
drainages are completely forested. The proposed project area is located on the 
Blackey USGS quadrangle. 

2.2 Physiography 
The project area is situated in the Dissected Appalachian Plateau Ecoregion 
(Woods et al. 2002). The ecoregion is characterized by narrow ridges, deep 
coves, narrow valleys, and a mostly forested landscape. Forest types in this 
ecoregion consist of mixed mesophytic in coves and on north- and east-facing 
slopes, and mixed oak forests in more upland situations and south- and west-
facing lower slopes. White oak forests are also common. Overall, forest 
composition is highly variable, influenced by such factors as aspect, previous 
land usage, and degree of slope and topographical shading. Many streams in 
this ecoregion are cool and high gradient; with a substrate commonly consisting 
of cobble and boulder (riffles are common). The underlying geology consists of 
Pennsylvanian shale, siltstone, sandstone, and coal. The presence of coal 
mining (and also logging and gas exploration) has led to many streams being 
degraded. Nutrient levels in streams are low, a result of the areas low 
population, limited farming, and non-carbonate rocks. 

2.3 Purpose of Project 

2.3.1 Method of Operation 
This application proposes surface mining of the area shown on the attached 
maps. Mining is expected to begin within two months of the final issuance of the 
permit. 

Removal of overburden and coal will be conducted by conventional surface 
mining methods. Equipment utilized will consist primarily of drills, dozers, 
loaders, and trucks. Drills (RDC-16) will assist in the blasting of material, with 
dozers (155 KOMATSU) and loaders (988 CAT) moving the overburden. Trucks 
(769 CAT) will be used if necessary to transport material to storage areas. 
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Initially, organic material will be removed before topsoil can be stockpiled. All 
trees and brush will be windrowed on the solid berm. Since small underbrush, 
weeds, grasses, and a few small trees are the only forms of organic matter 
present, non-woody organic matter may be mixed with overburden materials 
where no stability problems will be created. 

All topsoil will be removed and stockpiled or immediately redistributed on a 
regarded area. Complete procedures for handling topsoil are described in the 
topsoil handling plan. If topsoil is not redistributed within thirty days, the stockpile 
will be seeded to prevent erosion, etc. 

Once topsoil has been removed from a site, overburden removal will begin. As 
stated previously, loaders, trucks, and dozers will transport material from the coal 
removal pit. Coal will then be removed following overburden removal. Coal 
removal from each pit should not exceed two weeks under normal conditions. 
However, variables such as weather and equipment breakdowns may cause 
additional delays. In no case will the highwall created from each individual pit be 
left unreclaimed for more than 60 days from initial disturbance. 

Backfilling will be an automatic process. After coal has been removed from the 
pit area, overburden from the next proposed coal extraction point will be 
transported to reclaim behind the preceding operation. This operation proposes 
to have multiple pits (5 maximum) open simultaneously to allow coal haulage on 
a continuous basis. However, no more than 1500' of total collective highwall will 
be exposed at any one time. This is necessary to fulfill contract obligations with 
the purchaser. However, coal removal in a given location shall be completed 
within sixty (60) calendar days after the initial surface disturbance at that location. 
Backfilling and grading to approximate original contour shall follow coal removal 
by not more than sixty (60) days and by not more than 1500 linear feet. Final 
grading will ensure that all highwalls are eliminated. The area will be compacted 
by several passes on each layer with the use of heavy equipment. 

Following final grading of slopes, topsoil will be reapplied. Care will be taken to 
prevent compaction of this material. The area will then be seeded and mulched 
according to the revegetation plan. Any eroded gullies will be regraded, 
reseeded, and stabilized or rip-rapped. 

2.3.2 Bench Pond Construction 
Bench ponds will be constructed per enclosed designs at locations shown on the 
MRP map. However, bench ponds will not be constructed until mining has 
progressed through the pond location and any coal within the pond location is 
removed. Prior to pond construction, mining on the bench in a particular 
watershed will contain all the water in the pit until the pond area has been mined 
through and the pond constructed. Since the size of the pit will exceed the pond 
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size, water holding capacities will exceed those of the pond, thereby, providing 
adequate sediment control. In no case will runoff be allowed to leave the 
permitted area without first passing through a certified sediment facility. Bench 
ponds will be built on lowest coal seam to be mined. 

2.3.3 Drainage Corridors 
Drainage corridors will be permitted between the mining/storage area and the 
sediment pond proposed. As shown on the enlarged MRP map, the corridor will 
include the drainage channel and on area adjacent to the channel for access. 
Total width is proposed at 30 feet. This includes approximately 10 feet for the 
drainage channel and areas adjacent to it for any mitigation that might arise, and 
20 feet to allow equipment access. However, damage to drainage ways is not 
expected if design plans within the application are followed. 

2.3.4 Best Management Practices 
This proposed operation intends to use the best management practices available 
to ensure protection of the lower lying streams and the associated areas. 
Erosion will be minimized by immediate seeding, mulching and revegetating of 
disturbed areas including ponds and outslopes. Hay checks will be placed in 
areas where erosion gullies or concentrated flows may occur. During pond 
construction, hay checks will be placed below the disturbance to filter initial 
disturbance runoff. Likewise, hay checks will be used if necessary along 
roadway ditches or any temporary ditches or drainage channels created. Rip-rap 
will be used when velocities or volume of runoff dictates. Throughout the mining 
process, care will be taken to minimize erosion and protect surface and 
groundwater quantity and quality. Measures will be taken, as conditions dictated, 
to prevent adverse effects to the area. 

2.4 Project Timeline 
Mining will begin immediately or very soon after approval is received from the 
USACE. The life of each mine permit will vary depending on the amount of coal 
that can be economically mined from each permit. Economic mineability will 
depend upon the sales price of coal and, thus, a definite length of mining is hard 
to define. Despite the unknowns, mining operations are expected to last for 
approximately 3 years. 

3.0 SURVEYS CONDUCTED 

Several site visits by personnel from Apogee have been made to determine the 
existing conditions at the three streams that will be impacted during mine 
operations. This information will guide restoration efforts and will be used to 
determine if these efforts are a success.
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3.1 Aquatic Biological Assessment 
The two unnamed tributaries were visited on 10 November 2005 to conduct an 
aquatic biological assessment. However, due to the streams flowing at such a 
low level, benthic sampling was not conducted. 

3.1.1 Habitat Assessment 
The method used to analyze habitat followed Rapid Bioassessment Protocols for 
use in Wadeable Streams and Rivers: Periphyton, Benthic Macroinvertebrates, 
and Fish (2"d Edition) (Barbour et al. 1999). Sample sites were visited on 2 and 
14 December 2005 and 8 January 2006 by Apogee biologists, with stream 
conditions and riparian vegetation being recorded at each site. Stream 
conditions at each site were assessed using the High Gradient Stream Data 
Sheet (Barbour et al. 1999). The following stream condition parameters were 
assessed at each site: available cover, embeddedness, velocity/depth regime, 
sediment deposition, channel flow status, channel alteration, frequency of riffles 
(or bends), bank stability, vegetative protection, and riparian vegetative zone 
width. The completed data sheets for each site can be found in Appendix A. 
Riparian vegetation was analyzed using DSMRE's constructed vegetative 
stratum rank system (Appendix B). Results of the vegetation survey are shown 
in Table 1. 

Table 1. Vegetation analysis using DSMRE's Constructed Vegetative Stratum 
Rank System at three streams in Knott County, Kentucky (Permit No. 
860-0380, A. No. 6). 

Common Name Latin Name HF #/5 and HF #16 and HF #17 and 
SS #106 SS #107 SS #92 

Tulip Tree Liriodendron tulipifera 5 6 7 
Eastern Hemlock Tsuga canadensis 8 
Sycamore Platanus occidentalis 5 1 

Umbrella Magnolia Magnolia tripettala 1 2 1 

Sweet Birch Betula lenta 2 2 

Black Gum Nyssa sylvatica 2 4 

Beech Fagus grandifolia 4 6 5 

Flowering Dogwood Corn us floridus 1 1 

Basswood Tilia Americana 1 1 2 

Service Berry Amalanchier arborescens 2 

Black Oak Quercus velutina 7 

Sugar Maple Acer saccharum 4 2 

Red Maple Acer rubrum 4
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Common Name	 Latin Name	 HF #15 and HF #16 and HF #17 and 
SS #106	 SS #107	 SS #92 

Cucumber Tree	 Magnolia accuminata	 1 

Shagbark Hickory	 Carya ovata	 4 

Black Locust	 Robinia pseudoacacia	 1 

Sourwood	 Oxydendron arboreum	 2 

Yellow Buckeye	 Aesculus flavus	 3 

Spice Bush	 Lindera benzoin	 1 

Hydrangea	 Hydrangea arborescens	 1 

3.1.2 Physiochemical 
Measurements were taken for specific conductance during the 2 and 14 
December 2005 and 8 January 2006 site visits. Conductivity levels for hollowfills 
No. 15, 16, and 17 were 410, 270, and 368 respectively. 

3.2	 Physical Characteristics 
Based upon Rosgren's (1994) classification system, stream sections at hollowfills 
15, 16, and 17 are considered A3a+, while the stream sections at sediment 
structure 106, 107, and 92 are considered A3. Both stream types are 
characterized by having high entrenchment, high gradient (>10% slope for A3a+ 
streams and between 4 and 10 % slope for A3 streams), low sinuosity, and a 
substrate consisting mostly of cobble. The areas of stream to be impacted were 
assessed using the High Gradient Stream Data Sheet. The streams were in poor 
condition and thus scored very low (Appendix A). Based upon the streams being 
in such poor condition, a stream of similar size, but in better condition, was 
surveyed to get stream pattern, profile, and dimensions to help guide stream 
restoration efforts. The results of this assessment are located in Table 2. The 
completed data sheets for longitudinal profiles, pebble counts, and cross sections 
are located in Appendix C. Longitudinal profiles, cross sections, and pebble 
counts were also surveyed at all proposed disturbed streams to show current 
conditions (Appendix D).
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4.0 IMPACTS TO STREAM 

Table 2. Stream pattern, profile, and dimension data at unnamed tributary to 
Carr Creek Lake that will be used to guide restoration efforts at three 
streams in Knott County, Kentucky. 

Characteristic Score 
HF Areas Pond Areas 

Pattern 
Sinuosity 1.22 1.17 
Profile 
Slope 20.9 10.2 
Dimension 
Bankful Width (ft) 5.9 8.0 
Mean Depth (ft) Dry .3 
Maximum Depth (ft) Dry 1.8 
Bankful Depth (ft) 1.5 .85 
Width/depth Ratio 3.9 9.4 
Floodprone width (ft) 9.3 12.6 
Entrenchment Ratio 1.6 1.6

4.1	 Alternatives Analysis 
To ensure that as little stream as possible is impacted, a number of changes 
have been made to the original engineering plans. Plans had originally called for 
the construction of sediment ponds farther downstream from each hollowfill. 
However, after discussing these plans, the client decided to move the sediment 
control structures as close as practical to the toe of the hollow fills. 

To completely ensure that the client is taking the appropriate action concerning 
waters of the U.S., other options were also considered. Using deep mines 
instead of area and auger mining techniques were considered. However, deep 
mining would result in limited resource recovery and would not discourage 
potential future mining in the same area. Also, due to the area being previously 
affected by pre-law mining, current proposed activities will remove high wall 
areas and restore the topography to a more natural slope. 

Other options considered included the possibility of using upland areas for the 
storage of waste materials and also using only two hollowfills. However, both of 
these alternatives were not viable due to the amount of excess material to be 
disposed of. Due to the large amount of waste material, it is not practical to 
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place this material in upland areas. Optimally, this amount of fill could be placed 
in two hollowfills, however, if only two hollowfill were used, this would lead to 
more fill being placed into intermittent streams than is proposed in the current 
work plan. In addition, the three streams that will have hollowfills located in them 
have been heavily disturbed by past mining. Based upon this, it was not thought 
that using these streams would greatly impact overall water quality in the area. 

Therefore, three hollowfills are proposed, one each on the three stream sections 
to be disturbed during mining activities. Neither of the streams to be impacted is 
considered to be a high quality stream, as indicated by the above surveys 
conducted. Before disturbance is to begin upstream, Ponds 106, 107, and 92 will 
be constructed to provide sediment control measures for each of the drainages. 

4.2 Stream Assessment 
The streams were assessed using the Ecological Integrity Index (Ell) and 
Ecological Integrity Units (Ellis) developed by USACE (Table 3). Ell is 
measured as quality per running foot and is scored from 0 — 1 (with 1 being equal 
to least disturbed conditions in the region). Ecological Integrity Units are 
calculated by multiplying the Ell by length of stream to be impacted (in feet) 
(Table 1). 

Table 3. Stream lengths, Ecological Integrity Index (Ell), and Ecological Integrity 
Units (Ellis) at three streams in Knott County, Kentucky (Permit No. 860- 
0350, A. No. 6). 

Impact Reach Name Stream 
Length (ft)

Ell EIU 

Hollowfill #15 (ephemeral) 665 .20 133 
Hollowfill #15 (intermittent) 1,064 .20 212.8 
SS #106 (intermittent) 112 .20 22.4 
Hollowfill #16 (ephemeral) 814 .38 309.3 
Hollowfill #16 (intermittent) 1,025 .38 389.5 
SS #107 (intermittent) 135 .39 52.7 
Hollowfill #17 (ephemeral) 684 .25 171 
SS #92 (intermittent) 105 .25 26.3 
Total 4,604 1,317

16

AP OCEE 

Case: 6:14-cv-00055-DLB   Doc #: 2-4   Filed: 03/07/14   Page: 18 of 131 - Page ID#: 126



4.3 Cumulative Impacts Analysis 
In addition to the proposed direct affects on the streams, the incremental impact 
of the proposed activities when added to other past, present and reasonably 
foreseeable future actions were also taken into account. Future land 
disturbances that could potentially occur in the drainages include logging 
operations and powerline corridor development. It is unlikely that there will be 
any agricultural development or road construction, due to the hollows being so 
small, steep, and remote. It is also unlikely that additional mining activities will 
occur in the drainage after current proposed activities are concluded. 

In addition to the above potential future land disturbance activities, there will also 
be some watershed improvement projects. The proposed streams that will be 
affected during this project have been heavily impacted by past mining. Past 
mining areas that are located below the toe of the proposed hollowfills will be 
restored as closely as possible to a healthy stream system. In addition to the 
stream sections below the toe of the hollow fill, natural stream sections will also 
be constructed on both sides of each hollowfill, 

5.0 STREAM RESTORATION PLAN
	 	•n•n••ssfissallal 

Once all mining activities are completed, the streams will be restored as closely 
as possible to a healthy stream system. All three streams to be impacted are of 
very low quality, and thus are not a good guide to restoring the streams. 
Therefore, a similar size, higher quality stream was surveyed. The results of this 
survey will guide restoration efforts. 

The purpose of this restoration plan is to return stability and ecological function to 
the impacted streams, while also making the streams self-maintaining. The 
pattern, profile, and dimension data collected at the high quality stream site will 
be used to guide the stream restoration efforts. Restoration measures to be 
employed include stream shaping and realignment, revetments (riffles, boulder 
clusters; substrate, cover logs, J-hook vanes, and cross vanes), and 
bioengineering (revegetation). 

All sediment control ponds will be removed and each stream restored to a self-
maintaining system, while hollowfills will have natural channels constructed on 
the sides of each (Figures 2, 3, and 4). During the removal of the sediment 
control ponds, silt fences and/or rows of straw will be employed to reduce the 
amounts of sediment that will impact the downstream areas. All stream 
restoration efforts will be conducted during low flow situations. 
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5.1	 Stream Habitat 
Current in-stream habitat is not in a natural, self-maintaining condition. All three 
streams have been impacted by previous mining and logging operations. The 
streams at proposed hollowfills No. 15 and 17 have old sediment control 
structures located in them (proposed sediment control structures will be located 
in the same spot as existing sediment structures) while the stream at proposed 
hollowfill No. 16 has been heavily affected my logging. Due to these 
disturbances, we surveyed a more natural, similar size stream located off-site to 
guide restoration efforts. 

During restoration efforts, in-stream habitat will be re-created as closely as 
possible to a natural stream channel (following data collected at the off-site 
stream). This will include reproducing as closely as possible the bankfull width, 
depth, channel sinuosity, riffle-run-pool ratio, and substrate types. The 
longitudinal profile (riffle/run/pool), cross sections, and pebble count data 
collected will be used to guide restoration efforts. A diverse in stream habitat will 
be achieved by using rock/log deflectors, riffles, boulder clusters, substrate 
(cobble and gravel), cover logs, J-hook vanes (made of large rock, logs, and/or 
root wads), and cross vanes (rock and log). These structures will help make the 
stream self-maintaining and also provide a diverse habitat for aquatic organisms. 
During the construction phase, data sheets detailing current conditions should be 
referred to to ensure that restoration efforts are being created as closely as 
possible to pre-disturbance conditions. 

In stream restoration structures will be placed in such a way to create a self-
maintaining stream. Where bends in the stream are proposed, J-hook vanes will 
be placed to stabilize the banks and to form a scour pool in the center portion of 
the channel (Attachment 1). Placing the J-hook vanes in the stream bends will 
help dissipate energy during high flow situations. The vane arm sections of the 
J-hook vanes (near the bank) will be interlocked with no spaces in between, thus 
stabilizing the banks as much as possible. These structures should be built at a 
20 to 30 degree angle from the bank. The center sections of the J-hook vanes 
(that jut out into the middle of the stream) will have gaps located in between the 
large rocks. These gaps will help transport sediment and improve channel 
capacity and sediment competence. The vane arm section of the J-hook should 
be one-third the bankful width of the stream channel and the center section 
should cover another one-third. Footers for these structures should be three 
times the protrusion height of the invert rock. 

Where sections of the stream are currently straight, cross-vanes will be placed to 
help provide pool/run habitat. These structures will decrease stream velocity and 
power near the bank and increase it near the center. Cross vanes will be 
constructed of either logs or boulders (Attachment 2 and 3). Logs used for these 
cross vanes will have a 12 to 18 inch diameter and will be at least 18 feet long. 
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To ensure that the logs will not be washed out during high flow situations, log 
ends will be buried at least two feet within each bank. Cross vanes constructed 
of boulders will have footers that are three times the protrusion height of the 
invert rock. The arm vane arm structures should be built at a 20 to 30 degree 
angle from the bank. Bankfull levels will be approximately six inches above cross 
vane structures. These structures will be constructed approximately five to 
seven bankfull widths of each other. 

In areas that are currently occupied by step pools, interlocking cross-vanes will 
be placed to mimic as closely as possible the pre-disturbance conditions 
(Attachment 4). These structures will also help dissipate energy during high flow 
situations and will provide small pockets of deep water habitat for aquatic 
organisms. 

In addition to the stream sections below the toe of the hollow fill, natural stream 
sections will also be constructed on both sides of each hollowfilt. The sides of 
these drainages will be rip-rapped while the inside sections will have a natural 
stream channel design. Although there will be drainages down both sides of the 
hollowfills, the flow of water will be concentrated into only one of these stream 
sections as to ensure the highest water flow throughout the year. These restored 
sections will be constructed on solid ground near where the hollow fill comes in 
contact with the natural terrain. This will help ensure that water does not sink 
into the fill area but instead flows above ground. In addition, the tree line should 
come very close to the side of each hollow fill and help to create a more natural 
setting more quickly. Cross-vanes (made of logs) will be placed in these sections 
of restored stream to help provide pool/run habitat and to help create a system 
that is self-maintaining. 

In addition to the above listed restoration methods, the restoration will utilize 
small boulders, cobble, and gravel to mimic as closely as possible the current 
conditions of the healthy stream. These will help give the stream a natural look 
and will provide habitat for aquatic organisms. Rock used for the restoration 
efforts will be a durable sandstone obtained on-site during project operations. 

5.2	 Riparian Habitat 
Once the stream restoration efforts are complete, the riparian vegetation will be 
re-established. This riparian vegetation will help prevent sedimentation of the 
streams, keep water temperatures cool (by shading), and provide nutrients for 
organisms that live within the stream. Mesic-hydric and hydric shrubs will be 
planted between the normal flow and bankfull areas. This riparian zone will be 
60 feet wide on both sides of the stream. During the revegetation process, the 
site will have hydromulch applied. The hydromulch will aid in the retention of 
water and help prevent the site from becoming excessively dry. As this mulch 
decays it will also build additional topsoil.
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5.2.1 Grasses 
The site will be seeded with temporary groundcover, legumes and permanent 
grass. The temporary plants to be seeded will include either foxtail millet (Setaria 
italica), annual rye (Lolium multiflorum), or winter cereal rye (Secale careale). To 
insure seeding and to diversify the temporary vegetation, a combination of these 
species may be used. During seeding a species of legume [white clover 
(Trifolium repens)] will be selected to achieve nitrogen fixation in the soil and to 
provide quick growing ground cover. In addition to temporary plants and 
legumes, two species of permanent grasses will be seeded to help build topsoil 
and to provide quick soil cover. The grasses to be seeded will be a combination 
of little blue stem (Schizachyrium scoparium); redtop (Agrostis alba), and little 
blue stem; or orchard grass, redtop, and little blue stem. See Table 4 for seeding 
rates for the grasses, legumes, and temporary plants. 

Table 4. Seeding rates for grasses, legumes, and temporary plants at proposed 
permit area, Knott County, Kentucky (Permit No. 860-0380, A. No. 6). 

Types of Plants and 
Common Name  
Permanent Grass 

Redtop Grass 
Little Blue Stem 

Legume 
White clover 

Temporary Plants 
Foxtail Millet 
Annual Rye 
Winter Cereal Rye

Rate per Acre 

3 lbs 
3 lbs  

3-5 lbs 

5-10 lbs 
15-20 lbs 
15-20 lbs 

5.2.2 Trees 

Native species of trees that are currently known from the site should be used 
whenever they are available from the Kentucky Division of Forestry and 
Nurseries. The exact species of trees to be used will be determined at a later 
time and will depend on availability. However, at least three species each of 
trees and shrubs should be used to revegetate the riparian areas. A total of 500 
stems per acre will be planted as part of the revegetation plan (350 trees and 150 
shrubs). Revegetation will be considered a success if after five years there are 
300 stems per acre of live trees and shrubs (200 trees and 100 shrubs). Both 
trees and shrubs should be planted between three and six feet from each other. 
This will help ensure that enough vegetation is planted to get the benefits of the 
riparian habitat, without the vegetation being too densely packed. Trees planted 
will be bare root stock. In addition to planted species, the site will probably have 
some native volunteer species invade. Table 5 lists recommended tree species 
for revegetation of the riparian areas.
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Table 5. Recommended tree species for revegetation of riparian areas, Knott 
County, Kentucky (Permit No. 860-0380, A. No. 6). 

Common Name 
Tree Species 

Silver Maple 
Sugar Maple* 
Yellow Birch 
Sweet Birch* 
Tulip Tree* 
Sweet Gum 
Sycamore* 
Basswood* 
Northern Red Oak 
American Elm 
Red Elm 
Eastern Hemlock* 

Shrub Species 
Alder 
Black Willow* 
Elderberry 
Ironwood 
Maple-leaved Vibernum 
Witch Hazel 
Hydrangea * 
Spicebush* 

Scientific Name 

Acer saccharin urn 
Acer saccha rum 
Betula alleghaniensis 
Betula lenta 
Liriodendron tulipifera 
Liquidambar styraciflua 
Platanus occidentalis 
Tilia americana 
Quercus rubra 
Ulmus americana 
Ulrnus rubra 
Tsuga canadensis 

Ain us serrulata 
Salix nigra 
Sambucus Canadensis 
Carpinus caroliniana 
Vibemum acerfolia 
Hamamelis virginiana 
Hydrangea arborescens 
Lindera benzoin

Hydrologic Regime 

Mesic 
Intermediate Mesi/Xeric 
Mesic 
Mesic 
Mesic 
Hydric 
Mesic-Hydric 
Mesic 
Mesic 
Mesic-Hydric 
Mesic-Hydric 
Mesic 

Hydric 
Hydric 
Mesic-Hydric 
Mesic-Hydric 
Mesic 
Mesic 
Mesic-Hydric 
Mesic 

• = Tree and shrub species that are currently growing on the permit area. 

I

6.0 MITIGATION 

Under existing law the USACE requires compensatory mitigation to replace 
aquatic resource functions unavoidably lost or adversely affected by authorized 
activities. The objective of this mitigation plan is to compensate for adverse 
conditions associated with the loss of 4,604 feet of stream. To compensate the 
client will do on-site mitigation and also pay an in-lieu-fee. 

6.1	 Mitigation Work Plan 
Mitigation for the sediment structures will be conducted within the degraded 
streambeds, while mitigation for the the hollowfills will be conducted by 
constructing natural stream drainages on the sides. Linear feet restored for the 
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ponds will be equal to pre-disturbance levels. There will be one drainage at the 
top of each hollowfill and one drainage down each side. Figures 2-4 and Table 6 
illustrate the drainage lengths that will be used for mitigation purposes. Only a 
single side drainage of the hollowfills will be used for mitigation requirements. 
The top drainage of each hollovvfill will be sloped toward the side to be used for 
mitigation to ensure that as much water as possible gets to the drainage used for 
mitigation. The top drainage of the hollowfills will be constructed at a 5 to 7 
percent grade (on solid ground) and thus will function as a natural stream. 
Stream restoration in this section will follow profile and cross section plans that 
were collected at a stream of similar slope (Appendix E). 

Based upon losses and gains at the project site, the client will need to offset the 
net loss of 1,955 feet (Table 6). To accomplish this, the client has agreed to pay 
an in-lieu-fee. Based upon the loss of 1,955 feet of stream, the client will need to 
pay an in-lieu-fee of $291,600.00. This money will go to satisfy compensatory 
mitigation requirements and help meet the USACE's goal of no overall net loss of 
waters of the U.S. In-lieu-fee calculations are summarized in Table 7. The 
Stream Compensation Ratio Calculator forms that were used to calculate 
mitigation amounts are located in Appendix F. Ell Calculation Spreadsheets for 
pre-disturbance, immediately after disturbance, and 30 years after disturbance 
are included in Appendices G, H, 1. A summary of these data sheets is located in 
Table 8. Mitigation in these streams will follow restoration plans outlined in 
Section 5.0. Pictures of the streams are included with the Ell Data 
Spreadsheets in Appendix G. 

Restoration efforts will proceed as soon as mining operations have concluded. 
After restoration, certain habitat features will recover quickly while others will take 
time to mature. Both vegetative protection and riparian width will take time to 
come back, while the other eight parameters should come back more quickly 
(and in some instances even exceed pre-disturbance levels). 

6.2	 Site Protection 
No site protection is proposed for the restored stream areas. To account for this, 
the risk factor used in the stream compensation ratio calculator, which is set at 
20 percent for most projects, was set at 50. 
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Table 6. Stream compensation ratio calculator for proposed mitigation efforts at three streams in Knott County, Kentucky 
(Permit No. 860-0380, A. No. 6). 

Impact Reach Name impacted Site Mitigation Site 
Mitigation Timing 

and Risk
Ell Mitigation (feet) 

Length Pre Ell Post 
Ell

Start mature Risk 
cyo

Pre- 
work

Immediately 
After

At 
Maturity.

Length 
Required

Length 
Offered

Balance 

Hollowfill #15 (ephemeral) 665 .20 0 2010 2040 50 0 .32 .37 386 386 0 
Hollowfill #15 (intermittent) 1,064 .20 0 2010 2040 50 0 .32 .37 739 72 930 
SS #106 (intermittent) 112 .20 0.1 2010 2040 50 0.1 .38 .43 39 39 0 

Hollowfill #16 (ephemeral) 814 .38 0 2010 2040 50 0 .30 .35 953 953 0 
Hollowfill #16 (intermittent) 1,025 .38 0 2010 2040 50 0 .30 .35 1,025 0 1,025 

SS #107 (intermittent) 135 .39 0.1 2010 2040 50 0.1 .38 .43 136 135 
Hollowfill #17 (ephemeral) 684 .25 0 2010 2040 50 0 .30 .34 535 535 
SS #92 (intermittent) 105 .25 0.1 2010 2040 50 0.1 .30 .34 76 76 0 
Total 4,604 1,955 

• All mitigation will occur at the site of disturbance. 

Table 7. In-lieu fee summary at three streams in Knott County, Kentucky (Permit No. 860-0380, A. No, 6). 

Impact Reach Name, Stream 
Length 
Balance

Ell EU Compensatory. 
Mitigation 

Ratio

In-Lieu Fee 

Hollowfill #15 (ephemeral) 0 .20 0 0 
Hollowfill #15 (intermittent) 930 20 186 1.13 $125,550.00 
SS #106 (intermittent) 0 .20 0 0 
Hollowfill #16 (ephemeral) 0 .38 0 0 
Hollowfill #16 (intermittent) 1,025 .38 389.8 1.35 $166,050.00 
SS #107 (intermittent) 0 .39 0 0 
Hollowfill #17 (ephemeral) 0 .25 0 0 
SS #92 (intermittent) 0 .25 0 0 
Total 1,955 575.5 $291,600.00
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Table 8. Individual habitat assessment parameters for hollowfills No. 15, 16, and 17 and sediment structures No. 106, 
107, and 92 for present day, immediately after restoration, and 30 years after restoration, Knott County, Kentucky 
(Permit No. 860-0380, A. No. 6).

Site Time Period ,	 Parameter Total 
Epifaunal 
Substrate

Embeddedness Velocity/Depth 
.Regime

Sediment 
CteosItIon

Channel 
Flow Status

Channel 
Alteration

Frequency 
of Riffles

Sank 
Stability

Vegetative 
Protection

Riparian 
Width 

HF 15 Pre-disturbance 4 6 5 6 2 5 19 6 6 4 63 
5 Years 17 17 10 17 2 15 20 18 12 14 142 
30 Years 17 17 10 17 2 15 20 18 14 18 148 

SS 106 Pre-disturbance 1 1 1 1 10 1 1 8 4 6 34 
5 Years 17 17 10 17 10 15 20 18. 12 14 150 
30 Years 17 17 10 17 10 15 20 18 14 18 156 

HF 16 Pre-disturbance 10 10 9 10 •	 1 9 19 8 10 4 90 
5 Years 17 17 9 17 1 15 20 18 12 14 140 
30 Years 17 17 9 17 1 15 20 18 14 18 146 

SS 107 Pre-disturbance 13 10 10 10 9 9 19 8 10 4 102 
5 Years 17 17 10 17 9 15 20 18 12 14 149 
30 Years 17 17 10 17 9 15 20 18 14 18 155 

HF 17 Pre-disturbance 11 9 9 9 0 12 19 6 10 12 97 
5 Years 17 17 9 17 0 15 20 18 12 14 139 
30 Years 17 17 9 17 0 15 20 18 16 18 145 

SS 92 Pre-disturbance 10 9 9 9 0 1 16 8 4 6 72 
5 Years 17 17 9 17 0 15 20 18 12 14 139 
30 Years 17 17 9 17 0 15 20 18 16 18 145
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7.0 MONITORING 

7.1 Monitoring and Long-term Management 
Following the implementation of the restoration plan, a professional engineer will 
certify to the USACE that construction meets or exceeds planned goals. 
Following successful restoration, the restored areas will be monitored for five 
years. This monitoring plan will evaluate the success of the mitigation work and 
will allow for any necessary adjustments to assure the success of the restoration 
site. Annual monitoring reports will be submitted to the appropriate USACE 
office no later than 31 December of the year following completion of the 
restoration efforts. The annual monitoring reports will include an inspectors 
report and photographs with locations shown on project maps. If during the time 
that the restored areas are monitored, there are significant failures in the design 
of the restored streams, a revised mitigation plan will be submitted to fix any 
shortcomings in the original mitigation plan. If at the end of the five years the 
restoration efforts are deemed a success, the applicant shall be released from all 
permit obligations. 

Monitoring will consist of grading the restored area yearly using the High 
Gradient Stream Restoration Sheets (Barbour et al. 1999). The following 
parameters will be monitored; pH, specific conductance, dissolved oxygen, 
epifaunal substrate, embedded ness, velocity/depth regime, sediment deposition, 
channel flow status, channel alteration, frequency of riffles, bank stability, 
vegetative protection, and riparian zone. Table 9 illustrates success standards 
and method of determination for each of these parameters.
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Table 9. Factors to be considered when determining successful stream 
restoration, Knott County, Kentucky (Permit No. 860-0380, A. No. 6). 

Parameter/Observation Success Standards Method of Determination . 
Field pH Report Only Field Meter 
Specific Conductance Report Only Field Meter 
Dissolved Oxygen Report Only Field Meter 
Epifaunal Substrate Minimum 70% favorable substrate Pebble count; Estimate of 

available 
Embeddedness Maximum 20% embeddedness Pebble count; measure 

embeddedness 
Velocity/Depth Regime Maintain step-pool or riffle-pool 

sequences similar to approved_plans
Longitudinal profile 

Sediment Deposition Little or no enlargement of Islands or point 
bars and <5% of the bottom affected by 
sediment deposition

Pebble counts in pools 

Channel Flow Status Maintain width/depth ratio similar to 
accordance with plans

Determine from X-sections 

Channel Alternation Maintain minima/ channelization similar to 
approved plans

Longitudinal profiles; X-sections 

Frequency of Riffles Maintain step-pool or riffle-pool 
sequences similar to approved plans

Longitudinal profile 

Bank Stability Banks stable Bank Erosion Index; Observe 
density & depth of plant roots, 
near bank shear stress 

Vegetative Protection Approved width of riparian zone planted 
with minimum 300 stems/acre surviving

Measure replanted width; 
estimated stem count 

Riparian Zone Riparian zone with a variety of species 
alive and healthy

Measure replanted width; 
estimated stem count

7.2	 Financial Assurances 
Nally & Hamilton Enterprises, Inc. will assume all responsibility for success at the 
proposed mitigation site. Based upon this assumption of responsibility, no set 
aside fund is considered necessary.
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1 8.0 RESPONSIBLE PARTIES 

8.1	 Applicant 
Nally & Hamilton Enterprises, Inc. 
P.O. Box 157 
Bardstown, KY 40004 
(606) 878-1500 

8.2 Preparer of Restoration Plan 
Apogee Environmental Consultants, Inc. (Joel Beverly) 
P.O. Box 338 
Ermine, KY 41815 
(606) 633-7677
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Appendix A 

Completed High Gradient Stream Data Sheets
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Dom, Tree/Shrub Than 

Hydraulic Structures:  
0 Dams 0 Bridge Abutments 
0 Island 0 Waterfalls 
Other  

Riparian Vegetation; 
Dominate Type: 

ATrees XShrubs 
0 Grasses ikHerbaceous 
Number of strata

Stream How:	 Stream Tyne!  
0 Dry	 0 Pooled NLow	 0 Normal	 0 Perennial 0 Intermittent 
0 High 0 Very Rapid or Torrential 	 )(Ephemeral 0 Seep 

Canopy Cover: 
0 Fully Exposed (0-25%) 
0 Partially Exposed (25-50%) 

Partially Shaded (50-75%) 
0 Fully Shaded (75-100%)

Channel A Iterationc. 
0 Dredging 
)(Channel ization 

OPartial) 

/0551'11 j reicich. 
0 Construction	 )(Forest 
0 Commercial	 0 Pasture/Grazing 
0 Industrial 	 0 Silviculture 
0 Row Crops	 0 Urban Runoff/Storm Sewers 

LOCAL WATERSHED FEATUREES: 
PreAominant Surroundin e Land Use; 

0 Surface Mining 
0 Deep Mining 
NOil Wells 
0 Land Disposal

High Gradient Stream Data Sheet 
t

STREAM NAME: SE,43od	 ECGN,V1 LOCATION:	 H F - 1(0 
STATION II:	 MILE: BASIN/WATERSHED: MC 

LAT.:	 LONG.: COUNTY:	 flj4t	 USGS 7.5 TOPO: 

DATE: IL/ NI. OCTIME: 1-1=30 EIAM	 [PM INVESTIGATORS; lel	 8tver y
TYPE SAMPLE: 0 P-CHEM 0 Macroinvertebrate 0 FISH 0 BACT. 

Past 24 hours 
13 Heavy rain 
0 Steady rain 
AIntermittent showers 
0 Clear/sunny

Has there been a heavy rain in the last 7 days? 
0 Yes	 )(No 
Air Temperature 	 °C. Inches rainfall in past 24 hours 	 in. 

% Cloud Cover 

WEATHER:
	

Now 
0 
0

P-Chem; Terrip(°) 2. (9, 	 D.O. (mg/I)	  %Saturation	  pH(S.U,)  -7. R 	 Cond._s)70 	 0 Grab 

1NSTREAM WATERSHED 
FEATURES: 
Stream Width
	

It 
Ranee of Depth
	

fl 
Average Velocity
	

Ills 
Discharge	 cfs 
Est. Reach Length

Parameter Poor Optimal Suboptimal Marginal 

1. 
Epifaunat 
Substrate/ 
Available 
Cover

Greater than 70% of 
substrate favorable for 
cpifatinal colonization and 
fish cover, mix of snags, 
submerged logs, undercut 
banks, cobble or other 
stable habitat and at stage 
to allow full colonization 
potential (i.e., logs/snags 
that are not new tall and 
not transient).

40-70% mix of stable 
habitat; well-suited for full 
colonization potential: 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of 
newfall, but not yet prepared 
for colonization (may rate at 
high end of scale),

20 .40% mix of stable 
habitat; habitat availability 
less than desirable: 
substrate frequently 
disturbed or removed.

Less than 20% stable habitat;: 
lack ofhabitat is obvious: 
substrate unstable or lacking 

9 SCORE 20 19 18	 17	 16 15	 14	 13	 12	 11 5 4 3 2 1 0 

2. 
Embeddedness 

SCORE

Gravel, cobble, and 
boulder particles are 0- 
25% surrounded by fine 
sediment. Layering of 
cobble provides diversity 
of niche space. 

7 0	 19	 18	 17	 10

Gravel, cobble, and boulder 
particles are 25-50% 
surrounded by fine sediment, 

15	 14	 13	 12	 II

Gravel, cobble, and 
boulder parades are 50- 
75% surrounded by fine 
sediment. 

o

Gravel, cobble, and boulder 
particles arc more than 75% 
surrounded by fine sediment. 

5 4 3 2 1 0 

3. 
Velocity/Depth 
Regime 

SCORE

All four velocity/depth 
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow). (Sow 
is < 0.3 m/s. deep is > 0.5 
m.) 

20	 19 18 '17 16

Only 3 of the 4 regimes 
present (if fast-shallow is 
missing, score lower than if 
missing other regimes). 

15 14	 13 12 11

Only 2 of the 4 habitat 
regimes present (if fast-
shallow or slow-shallow 
are missing, score low). 

(9)'

Dominated by I velocity/ 
depth regime (usually slow-
deep). 

5 4 3 2 1 0 10 
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1-117- - to 
4. 
Sediment 
Deposition

Little or no enlargement of 
islands orpoint bars and 
less than 5% (<20% for 
low-gradient streams) of 
the bottom affected by 
sediment deposition.

Some new increase in bar 
forrnation, mostly from 
gravel, sand or fine 
sediment 
5-30% (20-50% for low- 
gradient) of the bottom 
affected; slight deposition in 
pools.

, 

Moderate deposition of	 Heavy deposits of fine 
new gravel, sand or fine	 material, increased bar 
sediment on old and new	 development; more than 
bars; 30-50% (50-80% for	 50% (80% for low-gradient) 
low-gradient) of the 	 of the bottom changing 
bottom affected; sediment	 frequently; pools almost 
deposits at obstructions,	 absent due to substantial 
constrictions, and bends; 	 sediment deposition. 
moderate deposition of 
pools prevalent 

SCORE 20,.	 19',	 18	 17	 :16 Ia	 14 •	 13	 12	 II -	 4	 3 •	 2	 1	 0 

5- 
Channel Flow 
Status

Water reaches base of both 
lower banks, and minimal 
amount of channel 
substrate is exposed.

Water fills >75% of the 
available channel: or <25% 
of channel substrate is 
exposed.

Water fills 25-75% of the 	 Very little water in channel 
available channel, and/or 	 and mostly present as 
riffle substrates are mostly	 standing pools. 
epcposed, 

SCORE  
.	 . .	 . 

 14". : 43	 12	 /1 :-',:. '	 10	 ..:9' " '	 4'	 2: CID	 0: 

6. 
Channel 
Alteration

Channelization or dredging 
absent or minimal; stream 
with normal pattern.

Some channel ization 
present, usually in areas of 
bridge abutments; evidence 
of past channelization, i.e., 
dredging. (greater than past 
20 yr.) may be present, but 
recent channelization is not 
present

Channelization may be 	 Banks shored with gabion or 
extensive; embankments or	 cement; over 80% of the 
shoring structures present 	 stream reach channelized 
on both banks; and 40 to	 and disrupted. Instream 
30% of stream reach 	 habitat greatly altered or 
channelized and disrupted.	 removed entirely, 

SCORE . :20 ' ;':19	 18	 17	 16' ... 15	 14	 13	 12	 11 0	 9	 5	 4	 3	 2 ' 1	 0 

7. 
Frequency of 
Riffles (or 
bends)

Occurrence of riffles 
relatively frequent; ratio of 
distance between riffles 
divided by width of the 
stream <7:1 (generally 5 to 
7); variety of habitat is 
key. In streams where 
riffles are continuous. 
placement of boulders or 
other large, natural 
obstrucpon is important.

Occurrence of riffles 
infrequent; distance between 
riffles divided by the width 
of the stream is between 7 to 
15.

Occasional riffle or bend; 	 Generally all flat wateror 
bottom contours provide 	 shallow riffles; poor habitat; 
some habitat; distance 	 distance between riffles 
between riffles divided by	 divided by the width of the 
the width of the stream is	 stream is a ratio of >25. 
between 15 to 25. 

SCORE 20 :: 19	 . 17	 16
- .	 ..i

. 15	 - 14-	
7,
.13	 .12	 11 10	 9	 - ;	 5	 4	 3	 2	 1 - 0 

8.13a nk 
Stability (score 
each bank) 

Note: determine 
left or right side 
by facing 
downstream.

Banks stable: evidence of 
erosion or bank failure 
absent or minimal; little 
potential for fixture 
problems. <5% of bank 
affected.

Moderately stable; 
infrequent. small areas of 
erosion mostl y healed over, 
5-30% of bank in reach has 
areas oferosion.

Moderately unstable; 30- 
60% of bank is reach has 
areas of erosion; hi gh 
erosion potential during 
floods.

Unstable. many eroded 
areas; "raw" areas frequent 
along straight sections and 
bends; obvious bank 
sloughing; 60-100% of bank 
has erosional scars. 

SCORE 
(LB)

Left Bank 	 10	 9 3	 7	 6 5	 01 

SCORE 
(RB)

,	
• Right Bank 10 :	 :	 ..

.
•	 CI) ' ::: 

' . 

9. Vegetative 
Protection 
(score each 
bank)

More than 90% of the 
streambank surfaces and 
immediate riparian zone 
covered by native 
vegetation, including trees, 
understory shrubs, or 
nonwoody macroPhytes: 
vegetative disruption 
throu gh gazin g or mowing 
minimal or not evident: 
almost all plants allowed to 
grow naturally.

70-90% of the streambank 
surfaces covered by native 
vegetation, but one class of 
plants is not well- 
represented; disruption 
evident but not affecting full 
plant growth potential to any 
great extent; more than one- 
half of the . potential plant 
stubble height remaining.

50-70% of the stream/rank 
surfaces covered . by 
vegetation; disruption 
obvious; patches of bare 
soil or closely cropped 
vegetation common: less 
than one-half of the 
potential plant stubble 
height remaining

Less than 50% of the 
streambank surfaces covered 
by vegetation: disruption of 
streambank vegetation is 
very high: vegetation has 
been removed to 
5 centimeters or less in 
average stubble height. 

I SCORE 
(LB)	 ,Left Bank	 10 ,...	 :	 i .	 , 

SCORE 
(RB)

Right Bank 10	 9 
:	 "

8	 7	 6 2	 1	 0 

10. Riparian 
Vegetative 
Zone Width 
(score each 
bank riparian 
zone)

Width o f riparian zone >18 
meters: human activities 
(i.e., parking lots, 
roadbeds, crear-cuts. 
lawns, or crops) have not 
impacted zone.

Width of riparian zone 12-18 
meters: human activities 
have impacted zone only 
minimally.

Width of riparian zone 6- 
12 meters; human 
activities have impacted 
zone a-great deal.

Width of riparian zone <6 
meters: little or no riparian 
vegetation duc to human 
activities. 

SCORE 
g-B)

., 

Left BA.*	 10	 9 
H	 .	 .	 ,

7
0	 0 

SCORE 
(RB)

.	 , 
Right Bank :'10	 9 3	 7	 6 5	 4	 3 0

Total Score
	

NOTES/COMMENTS: 

1 on 1 
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6 (13	 .3 

Optimal Suboptimal 
Condition Category  

Marginal Poor 

1. 
Enifa unal 
Substrate/ 
Available 
Cover

Greater than 70% of 
substrate favorable for 
epifaunal colonization and 
fish cover; mix of snags, 
submerged logs, undercut 
banks, cobble or other 
stable habitat and at stage 
to allow full colonization 
potential (i.e.. logs/snags 
that are not new fail and 
not transient).

40-70% mix of stable 
habitat; well-suited for full 
colonization potential; 
adequate habitat for 
maintenance of pripulations; 
presence of additional 
substrate in the form or 
newt-all, hut not yet prepared 
for colonization (may rate at 
hi gh end of scale).

20-40% mix of stable 
habitat: habitat availability 
less than desirable; 
substrate frequently 
disturbed or removed.

Less than 20% stable habitat: 
lack of habitat is obvious: 
substrate unstable or lacking. 

SCORE 20	 19	 18	 17	 16 15 14 Cf.). 12 II 10 5 4 3 2 I 0 

Gravel, cobble, and 
boulder particles arc 0- 
25% surrounded by line 
sediment. layerin g of 
cobble provides diversity 
of niche space. 
20 19	 18	 17	 16

Gravel. cobble, and boulder 
particles ttre 25-50% 
surrounded by fine sediment. 

15	 14	 13	 12	 Ii

Gravel, cobble, and 
boulder particles are 50- 
75% surrounded by fine 
sediment.

Gravel, cobble, and boulder 
particles are more than 75% 
surrounded by fine sediment. 

5 4 3 2 I 0 

Embeddedness 

SCORE 

3. 
Velocity/Depth 
Regime 

'SCORE

All four velocity/depth 
regimes present (slow-
deep, slow-shallow, fast-
deep. fast-shallow). (Sow 
is < 0.3 m/s. deep is 0.5 
in.)  
20 19 18 U 16

Only 3 oldie 4 regimes 
present (if fast-shallow is 
missing_ score lower than if 
missing other regimes). 

15	 14	 13	 12	 II

Only 2 of the 4 habitat 
regimes present (if fast-
shallow or slew-shallow 
are missing, score low), 

(19 9 8 7

Dominated by I velocity/ 
depth regime (usually slow-
deep). 

5 4 3 2 1 0 

High Gradient Stream Data Sheet 

STREAM NAME: SUS i	 gat/nth LOCATION: 4).„„a	 107 
STATION #:	 MILE: BASIN/WATERSHED; N. FoA	 \<‘1/ 	 E ‘ eir iv 

LAT.:	 LONG.: COUNTY: Knoff	 USGS 7.5 TOPO:_giacKey 

INVESTIGATORS: sod	 Revfelv DATE: Vi bet.. CGrimE3xic DAM	 isj PM 
TYPE SAMPLE: 0 P-CHEM 0 Macroinvertebrate 0 FISH 9 /MCI. 
WEATHER:	 Now 

0 
0

Past 24 hours 
0 Heavy rain 
0 Steady rain 

Intermittent showers 
0 Clear/sunny

Has there been a heavy rain 
0 Yes	 .X.No 
Air Temperature	 T.

in the 

Inches

last 7 days? 

rainfall in past 24 hours 	 in. 
% Cloud Cover 

P-Chem: Temp(T) 3.6 D.O. (me/1) %Saturation Cond. a70	 ()Grab 

1NSTREAM WATERSHED 
FEATURES: 
Stream Width ft

LOCAL WATERSHED FEA.TUREES: 
Predominant Surrounding Land Use: ict;n3	 roo 

Range of Depth ft 9 Surface Mining	 9 Construction )(Forest 
Average Velocity ft's (I Deep Mining	 O Commercial 0 Pasture/Grazing 
Discharge cis X0if Wells	 0 Industrial 9 Silviculture 
Est, Reach Length 0 Land Disposal 	 0 Row Crops 0 Urban Runofi7Storm Sewers 

Hydraulic Structures: Stream Flow: Stream Type-
0 Dams	 0 Bridge Abutments 0 Dry	 0 Pooled	 )(Low	 0 Normal 0 Perennial	 0 Intermittent 
0 Island	 0 Waterfalls 0 High	 0 Wry Rapid or Torrential 0 Ephemeral 9 Seep 
9 Other
Riparian Vegetation: 
Dominate Type: 

ATrces XShrubs 
9 Grasses XJ-lerbacenus 
Number of strata

Dom. Tree/Shrub Taxa Canopy Cover. 
0 Fully Exposed (0-25%) 
0 Partially Exposed (25-50%) 

)(Partially Shaded (50-7.5%) 
0 Fully Shaded (75-100%)

Channel Alterations: 
0 Dredging 
KChannclization 
(0Full OPartial) 
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(.4 
4. 
Sediment 
Deposition

Little or no enlargement of 
islands or point bars and 
less than 5% (<20% for 
low-cradient streams) of 
the bottom affected by 
sediment deposition.

, Some new increase in bar 
formation, mostl y from 
gravel. sand or fine 
sediment: 
5-30% (2(1-50% for low- 
gradient) oldie bottom 
'affected: slight deposition in 
pools,

Moderate deposition of 
new gravel, sand or tine 
sediment on old arid new 
bars; 30-30% (50-30% for 
low-cradient) of the 
bottom affected; sediment 
deposits at obstructions, 
constrictions, and bends; 
moderate deposition of 
ools prevalent.

1 leavy deposits of fine 
material, increased -bar 
development; more than 
50% (30% for low-gradient) 
of the bottom changing 
frequently; pools almost 
absent due to substantial 
sediment deposition. 

SCORE 20	 • 19	 18	 17	 16 15	 14	 13	 12	 11 10	 8	 7	 6 
4

5	 4	 3	 2	 1	 0 

5. 
Channel Flow 
Status

Water reaches base of both 
lower banks, and minimal 
amount of channel 
substrate is exposed.

Water fills >73% of the 
available channel; or <25% 
of channel substrate is 
exposed.

Water fills 25-75% of the 
available channel, and/or 
riffle substrates are mostly 
exposed.

Very little water in channel 
and mostly present as 
standing pools. 

SCORE 20	 19	 -18	 17	 16 15	 14	 13	 12	 11 10.	 (9)	 • 3 •	 6 5..	 4	 3	 2	 1	 0 

'

6. 
Channel 
Alteration

Charmelization or dredging 
absent or minimal; stream 
with normal pattern.

Some channel izat ion 
present. usually in areas of 
bridge abutments; evidence 
of past channclization, i.e., 
dredginc, (greater than past 
20 yr.) may be present, but 
recent channelization is not 
present.

Channelization may be 
extensive; embankments or 
shoring structures present 
on both banks; and 40 to 
80% of stream reach 
channelized and disrupted.

Banks shored with gabion or 
cement; over 30% of the 
stream reach channelized 
and disrupted. Instream 
habitat grcatly altered or 
removed entirely. I 

SCORE 20	 19	 . 13	 17	 16 [5	 14	 13	 12 .	 11 10	 -93	 7	 6 5	 4	 3	 2	 . 1	 0 

7. 
Frequency of 
Riffles (or 
bends)

Occurrence of riffles 
relatively frequent: ratio of 
distance between rifles 
divided by width of the 
stream <7:1 (generall y 5 to 
7); variety onabitat is 
key. In streams where 
riffles are continuous, 
placement of boulders or 
other large. natural 
obstruc	 n is importanL

Occurrence of riffles 
infrequent; distance between 
rifles divided by the width 
of thc stream is between 7 to 
15.

Occasional riffle or bend; 
bottom contours provide 
some habitat; distance 
between riffles divided by 
the width of the stream is 
between 15 to 25.

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of >25. 

SCORE .	 20	 19	 . 18	 17	 16 15	 14	 13	 12	 11 10 .	 9	 8	 7	 6 5	 : 4	 . 3	 2	 1	 0 

&Bank 
Stability (score 
each bank) 

Note: determine 
left or right side 
by facing 
downstream.

Banks stable; evidence of 
erosion or bank failure 
absent or minimal: little 
potential for future 
problems. <5% of bank 
affected

Moderately stable: 
infrequenC small areas of 
erosion mostly healed over, 
5-30% of bank in reach has 
areas of erosion.

Moderately unstable: 30- 
60% of bank in reach has 
areas of erosion; high 
erosion potential during 
floods.

Unstable; many eroded 
areas; "raw" areas frequent 
along straight sections and 
ben; obvious bank 
sloughine: 60-100% of bank 
has erosional scars. 

SCORE 
(LB)

Left Bank	 10	 g 8	 7	 6 5 0 

SCORE 
(RB)

Rieht Bank 10	 9 8	 7	 6 5	 4	 3 2	 1	 0 

9- Vegetative 
Protection 
(score each 
bank)

More than 90% of the 
strcambank surfaces and 
immediate riparian zone 
covered b y native 
vegetatiori, including trees, 
understory shrubs, or 
nonwoody macrophvtes; 
vegetative disruption 
throughgrazin g or mowing 
minimal Or riot evident; 
almost all plants allowed to 
grow naturally.

70-90% of the streambank 
surfaces covered by native 
vegetation, but one class of 
pants is not well- 
represented: disruption 
evident but not affectin g full 
plant srowth potential to any 
great extent; more than one- 
half ofthe , potentiaLplant 
stubble height remaining.

50-70% of the strearnbank 
surfaces covered by 
vegetation; disruption 
obvious: patches of bare 
soil or closely cropped 
vegetation common; less 
than one-half of the 
potential plant stubble 
height remaining.

Less than 50% of the 
strcambank surfaces covered 
by vegetation; disruption of 
streambank vegetation is 
very hid; ve getation has 
been removed' to 
5 centimeters or less in 
average stubble height. 

SCORE 
(LB)

Left Bank	 10	 9 8	 7	 6 5	 4	 3 2	 1	 0 

SCORE 
(RB)

Right Bank 10 8	 7	 6 0 4 '	 3 2	 1	 0 
. 

10. Riparian 
Vegetative 
Zone Width 
(score each 
bank riparian 
zone)

Width of riparian zone >13 
meters: human activities 
ti.e.,roarking lots, 
roadbeds. clear-cuts. 
lawns, or crops) have not 
impacted zone

Width of riparian zone 12-1 Et 
meters: human activities 
have impacted zone onl y 
minimally.

Width of riparian zone 6- 
12 meters; human 
activities have impacted	 . 
zone a great deal.

Width of riparian zone <6 
meters: little or no riparian 
vegetation due to human 
activities. 

SCORE 
(LB)

Left Bank	 10	 9 8	 7	 6 5	 4	 3 0	 1	 0 

SCORE 
B)

Right Bank 10	 9 8	 7	 6 5	 4	 3 b .	 0 

)tai Score	 NOTES/COMMENTS:
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High Gradient Stream Data Sheet 

STREAM NAME: LA ommt	 c O'et,. 	 .14(.11LOCATIONI:

_ 

1-W —	 IS—

STATION #: MILE: BASIN/WATERSHED: Nock ; (1‹	 KV k;vrr 

LAT.. LONG.; COUNTY: Kh04+"	 USGS 7.5 TOO: EICICKki  

INVESTIGATORS: jod	 kever V DATE. alPh4 OS TIME: 3: '.6• AM 
TYPE SAMPLE: 0 P-CHEM 0 Macron:vertebrate 0 FISH 
WEATHER:	 Now	 Post 24 hours 

00 Heavy rain 
Steady rain 

0	 Intermittent showers 
6 Clear/sunny 

BACT 
Has there been a heavy rain in the last 7 days? 

)Yes	 0 No -,pcs 
Air Temperature	 ( °C. Inches rainfall in past 24 hours 

% Cloud Cover 

l'-Chem: Temp(°C) . 0.0, (ma/1)	  %Saturation 	  p1-43.1),) 	  cond..	  9 Grab 

INSTREAM 
FEATURES: 
Stream Width 
Range of Depth 
Average Velocity 
Discharge 
Est. Reach Length 

WATERSHED

ft

LOCAL WATERSHED PEATUREES: 
Predominant Surrounding Land Use: ii I;) 

X °rest 
0 Pasture/Grazing 
0 Silviculture 
0 Urban Runoff/Storm Sewers 

;
XSurface Minin g 	 0 Construction 
0 Deep Mining	 0 Commercial 
0 Oil Wells	 0 Industrial 
0 Land Disposal	 0 Row Crops 

ft 
fl/s 

.cfs 

Hydraulic Structures: pream Flow:
0 Low	 0 Normal 
or Torrential

Stream Tx5ie: 
0 Dams	 0 Bridge Abutments 
0 Island	 0 Waterfalls 
0 Other	 Ai

&Dry	 8 Pooled 
0 Hi gh	 0 Very Rapid

0 Perennial	 0 Intermittent 
apherncral 0 Seep 

Riparian Vegetation;	 I OM. T/ce/Shrub Taxa 
Dominate Type 
)(Trees	 0 Shrubs 
0 Grasses 0 Herbaceous 
Number &strata

Canopy Cover: 
0 Fully Exposed (0-25%) 

)(Partially Exposed (25-50%) 
0 Partially Shaded (50-75%) 
0 Fully Shaded (75-100%)

Channel Alterations; 
Dredging 
Channelizztion 

f - Full OPartial) 

Substrate ()Est. OP.C. Riffle % Run % Pool	 ° a 

Silt/Clay (<0.06 mm)
/-7

MAI 
• -111	 ill 

Sand (0.00 — 2 min)
 

Gravel (2-64 mm) 

Cobble (64 — 250 mm) 1. 

Boulders (>250 mm) 

Bedrock n 1 

[Habitat    Ca teitory.  mCon dition
Parameter Optimal Silboptial Margina l Poor 

Epifaunal 
Substrate/ 
Available 
Cover 

1

Greater than 70% of 
substrate thvorable for 
cpifaunal colonization and 
fish cover; mix of snags. 
submerged logs, undercut 
banks. cobble-or other 
stable habitat and at stage 
to allow full colonizaticin 
potential (i.e., locs/snags 
that arc not new Tall and 
not transient). 

40-

70% mix or 

stable 

b 

habitat; well-suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations: 
presence ofadditional 
substrate in the form of 
newfall, hut not yet prepared 
for colonization (may rate at 
high end of scale).

20-40% mix of stable 
habitat; habitat availability 
less than desirable; 
substrate frequently 
disturbed or removed.

Less than 20% stable habitat: 
lack of habitat is obvious: 
substrate unstable or lacking. 

SCORE 20	 19	 13	 17	 10 15	 14	 13	 12	 11 10 () 3	 2	 I	 0 

2. 
EmbeddecIncss

Gravel, cobble. and 
boulder particles are 0- 
25% surrounded by fine 
sediment.	 1.avering. of 
cobble provides diversity 
of n iche space.

Gravel, cobble, and boulder 
particles are 25-50% 
surrounded by fine sediment

Gravel, cobble, and 
boulder particles are 50- 
75% surrounded by fine 
sediment.

Gravel, cobble and boulder 
particles are melt than 75% 
surrounded by fine sediment_ 

SCORE 20	 19	 IS	 17	 16 15	 14	 13	 12	 11 10	 9	 3	 7	 (6) t 5	 4 .	 3	 2	 1	 0 

3. 
Velocity/Depth 
Regime

All four velocity/depth 
regimes present (slow- 
deep. slow-shallow. fast- 
deep, fast-shallow). (Sow 
is < 0.3 m/s, deep ts > 0.5 
in.)

Only 3 of the 4 regimes 
present (if fast -shallow is 
missin g, score lower than it- 
missing other regimes).

Only 2 of the 4 habitat 
regimes present (if fast- 
shallow or slow-shallow 
arc missing. score low).

Dominated by I velocity/	 • 
depth regime (usuallyslow-
deep).

I SCORE 20	 19	 18	 17	 16 15	 14	 13	 12	 11 10	 9	 5 0 4	 3 2	 1	 0
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NOTES/COMMENTS: 

1-1 t —	 15 

14. 
Sediment 
Deposition

Little or no enlargement of 
islands or point bars and 
less than 5% (<20% for 
low-gradient streams) of 
the bottom affected by 
sediment deposition.

Some new increase in bar 
formation, mostl y from 
eravel. sand or fine 
sediment 
5-30%0-50% for low- 
gradient) of the bottom 
affected: sli ght deposition in 
pools.

Moderate deposition of 
new gravel, sand or fine 
sediment on old and new 
bars; 30-50% (50-80% for 
low-gradient) of the 
bottom affected; sediment 
deposits at obstructions, 
constrictions, and bends; 
moderate deposition of 
pools prevalent.

Heavy deposits of fine _ 

material, increased bar 
development: more than 
50% (80% fOr low-gradient) 
of the bottom changine 
frequently; pools arrnost 
absent due to substantial 
sediment deposition. 

SCORE 20	 19	 18	 17	 16 15	 14	 13	 12	 II 10	 9	 8	 7	 6 5	 4	 3	 2	 1	 0 

5. 
Channel Flow 
Status

Water reaches base of both 
lower banks. and minimal 
amount of channel 
substrate is exposed.

Water tills >75% of the 
available channel; or <25% 
of channel substrate is 
exposed.

Water fills 25-75% of the 
available channel, and/or 
riffle substrates are mostly 
exposed.

Very little water in channel 
and mostly present as 
standing pools. 

SCORE 20	 19	 18	 17	 16 15	 14	 A3	 12	 11 
....

. 10	 9	 --8	 7	 6 5	 4	 3 C)1 1	 0 

6. 
Channel 
Alteration

Channelization or dredging 
absent or minimal; stream 
with normal pattern.

Some channelization 
present, usually in areas of 
bridge abutments; evidence a past channelization, i.e., 
dredeing, (ercater than past 
20 if.) may 	 present, but 
recent channelitation is not 
present.

Channelization may be 
extensive; embankments or 
shoring structures present 
on both banks-, and 40 to 
SO/, of streami reach 
channelized and disrupted.

Banks shored with gabion or 
cement; over 30% of the 
stream reach charinelized 
and disrupted. 	 1nstrearn 
habitat greatly altered or 
removed entirely. 

SCORE 20	 19	 13	 17	 [6 15	 14	 13	 12	 II 10	 9 (5) 4	 3	 2	 1	 0 

7. 
Frequency of 
Riffles (or 
bends) 

I

Occurrence 5) 1 riffles 
relatively frequent; ratio of 
distance between riffles 
divided by width of the 
stream <7:1(generally 5 to 
7): variety of habitat is 
key, In streams where 
riffles are continuous. 
placement of boulders or 
other large, natural 
obstru lion is MI portant.

Occurrence of riffles 
infrequent: distance between 
riffles divided by the width 
of the stream is between 7 to 
15.

Occasional riffle or bend; 
bottom contours provide 
some habitat: distance 
between riffles divided by 
the width of the stream is 
between 15 to 25. 

Generally all flat water or 
shallow riffles: poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of >25. 

SCORE 20	 19	 13	 17	 16 15	 14	 13	 12	 11- 10	 9	 3	 7	 6 5	 4	 3	 2	 1	 0 

3.Bank 
s 'abili ' Y (score each bank) 

Note: determine 
left or right sloe 
by lacing 
downstream.

Banks stable; evidence of 
erosion or bank failure 
absent or minimal: little 
potential for future 
problems. <5% of hank 
affected.

Moderately stable: 
infrequent. small areas of 
erosion mostly healed over, 
5-30% of bank in reach has 
areas of erosion,

Moderately unstable; 30- 
60% of bank in reach has 
areas of erosion; high 
erosion potential during 
floods.

Unstable; many eroded 
areas; "raw" areas frequent 
along strai ght sections and 
bends; obvious bank 
sloughing; 60-100% of bank 
has erosional scars. 

SCORE 
(Lf3)

Left Bank	 10	 9 8	 7	 6 5	 4	 03 2	 1 

SCORE 
(RB)

Right Bank 10	 9 S	 7	 6 5	 4 2	 1	 0 

9. Vegetative 
Protection 
(score each 
bank)

More than 90% of the 
streambank surfaces and 
immediate riparian zone 
covered by native 
vegetation, including trees, 
understory shrubs, or 
nonwoody macrophyles; 
vegetative disruption 
through grazing 	 mowing 
minimal or not evident: 
almost all plants allowed to 
erow naturally.

70-90% of the streambank 
surfaces covered by native 
vegetation, but one class of 
plants is not well- 
represented: disruption 
evident but not affecting full 
plant growth potential to any 
great extent more than one- 
hailer the potential _plant 
stubble height remaining.

50-70% of the streambank 
surfaces covered by 
vegetation: disruption 
obvious; patches of bare 
soil or closely cropped 
vegetation common: less 
than one-half of the 
potential plant stubble 
height remaining.

Less than 50% of the 
strcambank surfaces covered 
by vegetation: disruption of 
streambank vegetation is 
very high; vegetation has 
been removed to 
5 centimeters or less in 
average stubble heighi 

SCORE 
(LB)

Left Bank	 10 3	 7	 6 5	 4 2	 1	 0 

SCORE 
(RB)

Right Bank 10	 9 8	 7	 6 5	 4 2	 1	 0 

10. Riparian 
1;egetative 
Late Width 
(score each 
bank riparian 
zone)

Width of riparian zone >13 
meters: human activities 
(i— e	 parkin!: lots. 
roadbeds. dear-cuts, 
lawns, or crops) have not 
impacted zone.

Width of riparian zone 12-18 
meters: human activities 
have impacted zone only 
minimally,

Width of riparian zone 6- 
12 meters; human 
activities have impacted 
zone a great deal.

Width of riparian zone <6 
meters: little or no riparian 
vegetation due to human 
activities. 

SCORE 
(LB)

Left .13ank	 10	 9 8	 7	 6 5	 4	 3 1	 0 

SCORE 
(RB)

Rieht Bank 10	 9 8	 7	 6 5	 4 1	 0
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Hid Gradient Stream Data Sheet 

I STREAM NAME: (AapciMe,(1. Dec.
 — 1 1 

-.___I_N..1, il)	 ele4W C  

MILE: 

 LOCATION:	 1-In a 	 OtP	 ex, I,	 It, 

BASIN/WATERSHED: Nb rAN	 flrK	 KY'	 liter STATION fi: 

LAT.:	 LONG.: COUNTY:	 USGS 7.5 TOPO: h 
I cr-

DATExa I 'C.OS TIME. /A PM INVESTIGATORS:	 el SW-• 00 II AM 
TYPE SAMPLE: 0 P-CHEM 0 Macroinvertebraie 0 FISH 0 BACT. 
WEATHER:	 Now 

o 
X

Past 24 hours 
0 Heavy rain 
0 Steady rain 

xIntermittent showers 
0 Clear/sunny

Has there been a heavy rain in the last 7 days? 
XYes	 0 No 
Air Temperature 3-1	 41. Inches rainfall in past 24 hours	 in. 
0	 % Cloud Cover 

P-CherrE Ternp(°C)4rI 0.0. (ma/1) %Saturation	 pH(S.U,)	 7 .	 Cond. 1110	 0 Grab 

INSTREAM WATERSHED 
FEATURES: 
Stream Width

LOCAL WATERSHED FEATUREES: 
Predominant Surrounding Land Use: 1031(1_, 

Range of Depth ft )(Surface Mining	 0 Construction X Forest 
Average Velocity fl/s 0 Deep Mining	 0 Commercial o Pasture/Grazing 
Discharge cfs Oil Wells	 0 Industrial 0 Silviculture 
Est. Reach Length 0 Land Disposal	 0 Row Crops 0 Urban Runoff/Storm Sewers 

lvdraul ic Structures: Stream Flow: 

0 Dams	 8 Bridge Abutments 0 Dry	 0 Pooled	 )Z. Low	 0 Normal	 0 Perennial A Intermittent 
0 Island	 0 Waterfalls 0 High	 0 Very Rapid or Torrential 	 0 Ephemeral	 0 Seep 
0 Other
Riparian vegetation: 
Dominate Type: 
XTrees 0 Shrubs 
0 Grasses 0 Herbaceous 
Number of strata

Dom. Tree/Shrub Taxa Canopy Cover: 
0 Fully Exposed (0-25%) 
0 Partially Exposed (25-50%) 

)(Partially Shaded (50-75%) 
0 Fully Shaded (75-100%)

Channel Alterations: 
XDredging 
0 Channelization 
(Pull Partial) 

Cobble (64 - 256 nun) 

Crave? (2-64 mm) 

Substrate @Est. OP.C. 

Silt/Clay (<0.06 mm) 

Sand (0.06- 2 nun)

Run Pool	  

Boulders (>256 rum) 

Bedrock 

Habitat Condition Category 
Parameter Optimal Suboptimal

	
ivlarginal
	

Poor 

Epifaunal 
Substrate! 
Available 
Cover

20-40% inix of stable	 Less than 20% stable habitat: 
habitat; habitat availability lack of habitat is obvious: 
less than desirable;	 substrate unstable or lacking, 
substrate frequently 
disturbed or removed. 

Greater than 70% of 
substrate favorable for 
epifaunal colonization and 
fish cover, mix of snags, 
submerged logs, undercut 
banks, cobble or other 
stable habitat and at stage 
to allow tbIl colonization 
potential (i.e., logs/snags 
that are not new tall and 
not transient).

40-70% mix o stable 
habitat. well-suited for full 
colonization potential: 
adequate habitat for 
maintenance of populations: 
presence of additional 
substrate in the form of 
newfall, but not yct prepared 
for colonization (may rate at 
hi gh end of scale). 

SCORE 20	 19	 13	 17	 16 5	 14	 13	 12	 II 10	 .	 8 5 4 3 2	 0 

2. 
Embeddcdness

Gravel, cobble, and 
boulder particles are 0- 
25% surrounded by line 
sediment. Layerin g at' 
cobble provides diversity 
of niche space

Gravel, cobble, and boulder 
particles arc 25-50% 
surrounded by fine sediment

Gravel, cobble, and 
boulder particles are 50- 
75% surrounded by line 
sediment.

Gravel, cobble, and boulder 
particles arc more than 75% 
surrounded by fine sediment. 

SCORE 20	 19	 18	 17	 16 I	 14	 13	 12	 I I 5 4 3 

3. 

1	

velocity/Depth 
Regime

All four velocity/depth 
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow). (sow 
is <0.3 m/s, deep is >0.5 
m.)  
20	 19	 13	 17	 16

Only 3 of the 4 regime,s 
present (if fast-shallow 15 
missing, score lower than if 
missing other regimes). 

15	 14	 13	 12	 II

Only 2 of the 4 habitat 
regimes present (if fast-
shallow or slow-shallow 
arc missing. score low), 

10	 9

Dominated by I velocity/ 
depth regime (usually slo w-
deep).

4 3 2	 0 SCORE 
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o 
4. 
Sediment 
Deposition

Little or no enlargement of 
islands or point Cars and 
less than 5% (<20% for 
low-gradient streams) of 
the bottom affected by .. 
sediment deposition.

Some new increase in bar 
formation. mostl y from 
gravel, sand or finc 
sediment; 
5-30% (20-50% for low- 
gradient) ofthe bottom 
affected: sli g ht deposition in 
pools.

Moderate deposition of 
, new gravel, sand or fine 
sediment on old and ncw 
bars; 30-500% (50-80% for 
low-gradient) of the 
bottom affected; sediment 
deposits at obstructions, 
constrictions, and bends; 
moderate deposition of - 
pools prevalent.

Heavy deposits of fine 
material, increased bar 
development; more than 
50% (80% for low-gradient) 
of the bottom chan_ging 
frequently; pools almost 
absent due to substantial 
sediment deposition. 

SCORE 20	 19	 IS	 . 17	 16 15	 14	 13	 12	 ll 10	 9	 3	 7	 6 5	 4	 3	 2('9 0 

5. 
Channel Row 
Status

Water reaches base of both 
lower banks. and minimal 
amount of channel 
substeate is exposed,

Water fills >75% of the 
available channel; or <25% 
of channel substrate is 
exposed.

Water fills 25-75% of the 
available channel. and/or 
riffle subst-ales are mostly 
exposed.

Very little water in channel 
and mostly present as 
standing pools. 

SCORE 20	 • 19 .	 18	 17	 16 15	 14	 13	 12	 . 11 : 0-0) . .9	 8	 7	 6 •	
. 

5...	 4	 . 3	 2	 1	 0 

6. 
Channel 
Alteration

Channelization or dred ging 
absent or minimal; stream 
with normal pattern.

Some channelization 
present, usually in areas of 
bridge abutments; evidence 
of past channelization. i.e., 
dredging. (greater than past 
20 yr.) may be present, but 
recent channelization is not 
present.

Channelization may be 
cxtensive; embankments or 
shoring structures present 
on both banks: and 40 to 
80% of 	 reach 
channelized and disrupted.

Banks shored with gabion or 
cement; over 80% of the 
stream reach channelized 
and disrupted. Instream 
habitat greatly altered or 
removea entirely. 

SCORE 20	 19	 IS	 17	 16 13	 14	 13	 12	 II 10	 9	 8	 7	 6 •	 5	 4	 3	 2 0 0 

7. 
Frequency or 
Riffles (or 
bends)

Occurrence of riffles 
relatively frequent: ratio a 
distance betweenriffles 
divided by width of the 
stream <7: 1 (generally 5 to 
7); variety or habitat Is 
key. In streams where 
riffles are continuous, 
placement of boulder:s or 
other large. natural 
obstruction is important.

Occurrence of riffles 
infrequent: distance between 
riffles divided by the width 
of the stream is between 7 to 
15.

Occasional riffle or bend; 
bottom contours provide 
some habitat; distance 
between riffles divided by 
the width of the steam is 
between 15 to 25.

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width ef the 
stream is a ratio of >25, 

SCORE 20	 19	 18	 . 17 .	 16 15	 14	 •	 13	 12	 II '10	 9	 3.	 1	 6 5.	 4	 . 3	 - 2	 0 

&Bank 
Stability (score 
each bank) 

Note: determine 
let) or right side 
by facing 
downstream.

Banks stable; evidence of 
erosion Or bank failure 
absent or minimal . little , 
potential for future 
problems. <5% or bank 
affected.

Moderately stable: 
infrequent, small areas or 
erosion mostl y healed over. 
5-30% of bank in reach has 
areas el- erosion.

Moderately unstable; 30- 
60% of bird: in reach has 
areas of erosion: hi gh 
erosion potential during 
floods.

Unstable; man y eroded 
areas; "raw" areas frequent 
along straight sections arid 
bends; obvious bank 
sloughing; 60-100% of bank 
has erosional scars, 

SCORE 
(LB)

Len Bank	 10	 9 8	 7	 6 5	 3 I	 0 

SCORE 
(RB)

Right Bank 10	 9 8	 7	 6 5	 • 3 2	 1	 0 

9. Veeetative 
Prote

„..
ction 

(score each 
bank)

Nlore than 90% of the 
streambank surfaces and 
immediate riparian zone 
covered by native 
vegetation, including trees, 
understory shrubs, or 
na l/woody inaerophytcs, 
vegetative disruption 
throueh grazin g or mowing 

. minimal or not evident; 
almost all plants allowed to 
grow naturally.

70-90% of the streambank 
surfaces covered by native 
vegetation, but one class of 
plants is not well- 
represented: disruption 
evident but not affecting full 
plant growth potential ti:1 any 
great -extent; more than one- 
halfof the potential plant 
stubble height remaining.

50-70% or the strearnbank 
surfaces covered by 
vegetation: disruption 
obvious: patches of bare 
soil or closely cropped 
vegetation common; less 
than onc-lialf of the 
potential plant stubble 
height remaining. 

Less than 50% of the 
strearnbank surfaces covered 
by vegetation; disruption of 
strcambank vegetation is 
very high: ve getation has 
been removecT to 
3 centimeters or less in 
average stubble heidit.

I 

SCORE 
(LB)

Left Bank	 10	 9 3	 7	 6 5	 4	 3 0 	 I	 0 

SCORE 
(RBI

Right Bank I0	 9 3	 7	 6 5	 4	 3 (2)	 1	 0 

10. Riparian 
Vegetative 
Zone Width (score each 
bank riparian 
zone)

Width of riparian zone >18 
meters: human activities 
(i.e.	 parkine lots. 
roacibeds. clear-etas. 
lawns, or crops) have not 
impacted zone.

Width of riparian zone 12-18 
meters: human activities 
have impacted zone only 
minimally,

Width of riparian zone 6- 
12 meters: human 
activities have impacted 
zone a great deal.

Width of riparian zone <6 
meters: little or no riparian 
vegetation due to human 
activities. 

S
LB
CORE Left Bank	 10	 9 8	 7	 6

Total Score
	

NOTES/COMIVIENTS: 

_M 1 
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High Gradient Stream Data Sheet 
,. 

STREAM NAME: Gillhal'Att	 if i \!1	 io GC( G. t 
LOCATION:	 HF-17 

STATION ti:	 MILE: BASIN/WATERSHED: N. Ft(-1	 A Y 
. LAT..37° I a' 571( LONG..; ..gD°S2 r a if COUNTY: Kf141-t	 USGS 7.5 T PO: gio,(Keti 
, DATE: 1 :: f- OS- TIME:!	 ELAM	 5.74. PM

, 

INVESTIGATORS: lel ..&te er v 
TYPE SAMPLE: 0 P-CHEM 9 Macrninvertebrate 0 FISH 0 BACT.  
WEATHER:	 Now	 Past 24 hours	 Has there been a heavy rain in the last 7 days? 

0	 0 Heavy rain	 ,Yes	 0 No 
0	 0 Steady rain	 Air Temperature	 T. Inches rainfall in past 24 hours() 	 in. 
0	 0 Intermittent showers 	 % Cloud Cover 

X	 XClear/sunny  

P-Chcm:Temp(T) 0.0. fine/I)	 %Saturetion  43° 	 pH(S.U.)  7.3 	 Cond. 8 	 0 Grab 

1NSTREAM ‘YATERSI 

Stream Width 
Range of Depth 

FEATURES: 

I 

Average Velocity 
Discharge 
Est. Reach Length 

1

FED

II

LOCAL WATERSHED FEATUREES: 
Predominant Surroundine Land Use: S	 j,/ rik 

)(Forest 
0 Pasture/Grazing 
0 Silviculture 
0 Urban Runoff/Storni Sewers 

kurface Mining	 0 Construction 
0 Deep Mining	 0 Commercial 
0 Oil Wells	 P Industrial 
0 Land Disposal	 0 Row Crops 

_ ft 
1-1/s 
cfs 

Ilvdraulic Structures: (15__tin How;

0 Low	 0 Normal 
or Torrential

Stream Type: 
0 Dams	 0 Bridge Abutments 
13 Island	 0 Waterfalls 
0 Other

XDry	 0 Pooled 
0 High	 0 Very Rapid

0 .Perennial	 0 Intermittent 
)(Ephemeral 0 Seep 

Riparian Vegetation: 	 Dom, Tree/Shrub Tr= 
Dominate Type 

XTrees	 Shrubs 
0 Grasses	 Herbaceous

Canopy Cover: 
0 Fully Exposed (0-25%) 
0 Partially Exposed (25-50%) 
0 Partially Shaded (50-75%)

Channel Alterations: 
0 Dredging 
X.Charinelization 
WWI OPartial) 

Number of s rata 11.1_11v Shaded (75-100%) ./.. 
— 

Substrate @Est. OP.C. Riffle	 % Run	 % Pool  

Silt/Clay (<0.06 mm) 

Sand (0.06 - 2 mm) e. 
Gravel (2-64 mm) 

Cobble (64 -256 mm) Cbr-) el 
Boulders (-256 mm) r	 --1-- 
Bedrock ---Okiti(1 I 1_...._

Habitat    Category 
Parameter P Optimal

s„ bop ti.Conditionm
vlarg,inal Poor 

1. 
Epfa u nal i

Greater than 70% of 
substrate favorable for 
cpifaunal colonization and

40-70% mix of stable 

choalbointaiti..:all'ocriii -
ou ti etendtiafol r full

20-41)% mix astable 
hab itat: habitat availability 
less than desirable;

. Less than 20% stable habitat: 
lack of habitni is obvious: 
substrate unstable or lacking  

Substrate/ 
A vaila ble 
cover 

I
fish cover; mix of sons. 
su bmerged toes, undercut

adequate habitat for 
maintenance of populations;

substrate frequently 
disturbed or removed, 

banks, cobble orother 
stable habitat and at stars

presence of additional 
substrate in the lbmi of 

to allow full colonization newfall. but not vet prepared 
potential (i.e.. toe.s/snae_s for colonization -(may rate at 
that are not new Tall and 
not trarjCin).

hieh end of scale). 

SCORE 20	 19	 18	 17	 16 IS	 14	 13	 12 C.I) 10	 9	 8	 7 5	 4	 3	 2	 1	 0 

..t. Gravel, cobble. and Gravel, cobble, and boulder Gravel, cobble, and Gravel, cobble, and boulder 
Embeddedue,ss boulder particles arc 0- particles arc 25-50% boulder particles are 50- particles arc more. than 75% 

25% surrounded by One surrounded by r/T/C sediment 75% surrounded by fine surrounded b y tine sediment. 
sediment. Lavcrine of sediment, 
cobble provides diversity 
of niche space. 

SCORE 20	 19	 IS	 17	 16 I	 14	 13	 12	 11 0 D. 4	 3	 2	 1	 0 

3. 

I

All four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated Dominated by 1 velocity/ 
Velocity/Depth regimes prcse ti (slow- present (if fast-shallow is regimes present (if fast- depth regime (usually 510w- 
Regime deep, slow-shallow, fast- missing. score lower than if shallow or slow-shallow deep).. 

deep. fast-shallow). (Sow 
is <0.3 nits, deep is > 0.5 
M . ) 

missing other regimes). are missing, score low). 

SCORE 1 20	 19	 18	 17	 16 15	 14	 13	 12	 I I 10 09	 3	 7	 6 5	 4	 3	 2	 1	 0
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4. 
Sediment 
Deposition 

I 

I

Little or no enlargement of 
. islands oryoint barsand 
less than D% (<20% for 
low-gradient streams) of 
the bottom affected by 
sediment deposition,

Some new increase in bar	 Moderate deposition of 
fo 	 mostly from	 new gravel, sand or fine formation, 

avi eil, nstrd or fine	 Sediment on old and new erdne	
bars: 30-50% (50-80% for sediment; 

5-30% (20-50% for low-	 low-gradient) of the 
gradient) of the bottom	 bottom affected; sediment 
affected; slight deposition in	 deposits at obstructions, 
pools.	 constrictions, and bends; 

moderate deposition or 
pools	 revalent.

Heavy deposits of fine 
material, increased bar 
development; more than 	

I 

50% (80% for low-gradient) 
of the bottom changing  
frequently; pools almost 
absent due to substantial 
sediment deposition. 

SCORE 1 1 20	 19	 8	 17	 16 15	 14	 13	 12	 11	 I 0	 9	 8	 7	 6 '	 4	 3	 2	 1	 0  
---.—...--.—,...., 

5. 
Channel Flow 
Status

Water reaches base of both 
lower banks, and minimal 
amount of channel 
substrate is exposed.

Water Bs >75% of the	 Water fills 25-75% of the 
available channel; or <25%	 available channel, and/or 
of channel substrate is 	 riffle substrates are mostly 
exposed.	 exposed.

Very little water in channel 
and mostly present as 
standing pools. 

SCORE 20	 19	 18	 17	 16 13 - 14	 13	 12	 11	 10	 9	 8	 7	 6 5	 4	 3	 2	 1	 0 
i

6. 
Channel 
Alteration 1

Channclization or dredging 
absent or minimal; stream 
with normal pattern.

Some .channelization	 Channelization may be 
present, usually in areas or	 extensive; embankments or 
bridge abutments; evidence	 shoring structures present 
of past cbannelization, i.e.,	 on both banks: and 40 to 
dredging, treater than past	 80% of stream reach 
20 yr.) may be present, but	 channelized and disrupted. 
recent channel ization is not 
present.

Banks shored with gabion or 
cement; over 80% of the  
stream reach channelizecl 
and disrupted. Instream 
habitat greatly altered or 
removed entirely. 

SCORE 20	 19	 13	 17	 16 15	 14	 13	 12	 Jl	 10	 9	 8	 7	 6 .5	 4	 3	 2	 1	 0 

7. 
Frequency of 
Riffles (or 
bends)

Occurrence or riffles 
relatively frequent; ratio of 
distance between riffles 
divided by width of the 
stream <7:1 (generally 5 to 
7); variety of habitat is 
key, In streams where 
riffles are continuous, 
placement of boulders or 
other large, natural 
obstruction is important.

Occurrence of riffles	 Occasional riffle or bend; 
infrequent; distance between	 bottom contours provide 
rifles divided by the width 	 sonic habitat; distance 
of the stream is between 7w	 between riffles divided by 
15.	 the width of the stream is 

between 15 to 25.

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio or >25. 

SCORE 1 20 Op. 18	 11	 16
.. 

15	 14	 13	 17.	 II	 10	 9	 .8 . .	 7	 6 5	 : 4 . .	 3	 2	 1	 0 

&Bank 
Stability (score 
each bank) 

Note. determine 
left or right side 
by facing 
downstream.

Banks stable; evidence of 
erosion or bank failure 
absent or minimal; little 
potential for future 
problems. <5% of bank 
affected,

Moderately stable;	 Moderately unstable; 30- 
infrequent, small areas of	 60% of bank in reach has 
erosion mostly healed over. 	 areas of erosion; high 
5-30% of bank in reach has 	 erosion potential during 	 , 
areas of erosion, 	 floods.

Unstable; many eroded 
arms; "raw" areas frequent  
along straight sections and 
bends; obvious bank 
sloughing; 60-100% or bank 
has erosional scars, 

SCORE 
(LB)

Left Bank . 10	 9 8	 7	 6	 5	 4 / 

SCORE 
(RS)

Right Bank 10	 9 8	 7	 6	 5	 4 2	 1 

9. Vegetative 
Protection 
(score each 
bank)

More than 90% of the 
streambank surfaces and 
immediate riparian zone 
covered by native 
vegetation, including trees, 
understory shrubs, or 
nonwoody macroph3ites; 
vegetative disruption 
through grazing or mowing 
minimal or not evident; 
almost all pietas allowed to 
arow naturally.

70-90% of the strearnbank 	 50-70% of the sirearnbank 
surfaces covered by native	 surfaces covered by 
vegetation, but one class or	 vegetation; disruption 
plants is not well-	 obvious; patChes or bare 
represented; disruption	 soil or closely cropped 
evident but not affecting full	 vegetation common; less 
plant growth potential to any	 than one-half of the 
great extent; more than one-	 potential plant stubble 
hallof the potentiafplant 	 height remaining. 
stubble height remaining.

Less than 30% orthe 
streambank surfaces covered 
by vegetation; disruption oh, 
streambank vegetation is 
very high: vegetation has 
been remova to 
3 centimeters or less in 
average stubble height. 

SCORE 
(LB)

Left Bank •	 10	 9 8	 7	 6	 0	 4	 3 2	 1	 0 

SCORE 
(RB)

Right Bank. 10	 . 9 8	 7	 6	 0	 4	 3 /	 1	 0 

, 
10. Riparian 
Vegetative 
ZANIc Width (score each 
bank riparian 
zone)

Width of riparian zone >18 
meters; human activities 
(i.e.	 parkin g lots,	 • 
roadbeds, clear-cuts, 
lawns, or crops) have not 
impacted zone.

Width of riparian zone 12-18 	 Width of riparian zone 6- 
meters; human activities	 12 meters; human 
have impacted zone only	 activities have impacted 
minimally,	 zone a great deal,

Width of riparian zone <6 
meters-, little or no riparian 
vegetation due to human 
activities. 

SCORE 
(LB)

Left Bank	 10	 9 8	 7	 5	 4	 3 2	 1	 0 

SCORE 
1 (RB)

Right Bank 10	 .	 9 8	 7	 6 5	 4	 3 /	 1	 0

Total Score
	

NOTES/COMMENTS: 
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i:I 	 i	 Ir . L STREAM NAME: t../ 	 IY). C..	 . l :-	 ' --

,	 .. r 
(..c.-.,ri	 r:::1:.10tckiltilq :	 SS	 # 9 62 —	 /4143, 

STATION II: MILE:
r	 i, ,„( 

5 \Z_1

BASIN/WATERSHED: 
•-t-

COUNTY; 1*\J nr-	 1

N. Ft7rK	 KY" 

USGS 7.5 TOPO:
*	 .- t....- 

w- n° LAT.:	 U s9"LONG.7 
DATE ?1:41T4912rie TIME: 'R."Q, DAM	 aiPM INVESTIGATORS: ,..... i 1	 t	 ,,	 i I
TYPE SAMPLE; A P-ClIEM 9 Macroinvertebratc 9 FISH 0 BACT. 

Now	 Past 24 hours 
0 Heavy rain 
0 Steady rain 

0	 0 Intermittent showers 
X, CI car/sunn v

Has there been a heavy rain in the last 7 days? 
Ayes

 
0N 

Air Temperature 	 Inches rainfall in past 24 hours  0  in. 
_5" % Cloud Cover 

WEATilER:

17-Chem Temp(T) 	 ' C:2 (-1).0 %Saturation 	  p1-1(S.U3	 krt, t 
3 0 Grab 

1NSTREAM WATERSIIED 
FEATURES: 
Stream Width 
Range of Depth 
Average Velocity 
Discharge 
Est. Reach Length

LOCAL WATERSHED FEAT1 I R EES: 
Predominant Surrounding Land Use: 

Xurface Mining 
9 Deep Nlining 
0 Oil Wells 
A Land Disposal

Gas Lief/ 
0 Construction	 XForest 
0 Commercial 	 0 Pasture/Grazing 
0 Industrial	 0 Silviculture 
0 Row Crops	 0 Urban Runoff/Storm Sewers 

H ydraulic Structures. 
/X Dams 0 Brid ge Abutments 
0 Island 0 Waterfalls 

0 Other  
Riparian vegetation: 
Dominate Type: 
XTrecs X5hrubs 
0 Grasses	 Herbaceous 
Number of strata

Canopy Cover 
0 Fully Exposed (0-25%) 
0 Partially Exposed (25-50%) 
0 Partially Shaded (50-75%) 
kFully Shaded (75-100%)

Stream Type:  
0 Perennial )(Intermittent 

0 Ephemeral 0 Seep 

t..6111Nerl 
Channel Alterat ions:ad c_ 

XDredging 
0 Chruinclization_AVfC4, 
(0Full OParrial) 	 Ncts

 
it I	 in 

Stream Flow  
Dry	 0 Pooled A Low )Normal • 

0 High 9 very Rapid or Torrential 

free/Shrub 'fruya Dom 

Parameter Poor Suboptimal Optimal Marginal 

Run Riffle Pool 

1 
Substrate Hsi. OP.0 
Silt/Clay (<0.06 mm) 

Sand ((.06 - 2 mm) 

Gravel (2-64 rim) 

Cohble (64 - 256 mm) 

Habitat

Greater than 70% of 
substrate favomble for 
epifaunal colonization and 
fish cover: mix of snags, 
submerged lo gs, undercut 
banks. cobble or other 
stable habitat and at stage 
to allow full colonization 
potential (i.e.. logs/snags 
that are at new tall and 
not transient).  

20	 19	 13	 I'	 16 

Gravel, cobble, and 
boulder particles arc 0- 
25% surrounded by One 
sediment. Layering of 
cobble provides diverSity 
of niche space 
20	 19	 18	 17	 16

40-70% mix of stable 
habitat; well-suited for full 
colonization potential:. 
adequate habitat for 
maintenance of populations.: 
presence of additional 
substrate in the form of 
newfall. hut not yet prepared 
for colonization (may rate at 
high end of scale). 

15	 14	 13	 12	 II 

Gravel, cobble, and boulder 
particles are 25-50% 
surrounded by fine sediment 

IS	 14	 13	 12	 11

20-40% mix oistable 
habitat: habitat availability 
less than desirable; 
substrate frequently 
disturbed or removed. 

(n) 
Gravel. cob)le, and 
boulder particles are 50- 
75% surrounded by fine 
sediment. 

0	 8

Less than 20% stable habitat; 
lack of habitat is obvious; 
substrate unstable or lacking. 

5 4 3 2 1	 0 

Gravel, cobble, and boulder 
particles are more than 75^/0 
surrounded by fine sediment. 

5 4	 2	 1	 0 SCORE 

3. 
Velocity/Depth 
Regime 

CORE

All four velocity/depth 
regimes present (slow-
deco. slow-shallow, fast-
(leep, 1a51-shallow). (Sow 
is <0.3 mis, deep is > 0.5 
m.) 
20 19	 13	 17	 16

Only 3 of the 4 regimes 
present (if fast-shallo w is 
missing.. score lower than if 
missin0 other regimes). 

IS	 14	 13	 12	 II

Only 2 of the 4 habitat 
reg imes present (if fast-
shallow or slow-shallow 
are missing, score low). 

10...(971 

Dominated by I velocity/ 
depth regime (usually slow-
deep). 

5 4 3 2	 1	 0 

Epifaunal 
Substrate/ 
Available 
Cover 

!SCORE  

L. 
Embeddedness

High Gradient Stream Data Sheet 
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1 

4. 

)eecipionsTtliint
 

ti 

•

Little or no enlargement of 
islands or point bars and 
less than 5% (<20% for 
low-gradient streams) of 
the bottom affected by 
Sediment deposition.

Some new increase in bar 
limitation, mostly from 
graver, sand or fine 
sediment; 
5-30% (20-50% for low- 
gradient) of the bottom 
affected; slight deposition in 
pools.

Moderate deposition of 
new gravel, sand or tine 
sediment on old and new 
bars; 30-50% (50-80% for 
low-gradient) of the 
bottom affected; sediment 
deposits at obstructions, 
constrictions, and bends; 
moderate deposition of 
pools •revalent.

Heavy deposits of fine 
materfal, increased bar 	 • 

development; more than 
50% (80% for low-gradient) 
of the bottom changing 
frequently; pools afrnost 
absent due to substantial 
sediment deposition. 

SCCIIE 20	 19	 18	 17	 16 15	 14	 13	 12	 11 10	 9._ 8	 7	 6 5	 4	 3	 2	 1	 0 

Water reaches base of both 
lower banks, and minimal 
amount of channel 
substrate is exposed.

Water fills >75% of the 
available channel; or <25% 
of channel substrate is 
exposed.

Water fills 23-75% of the 
available channel, and/or 
riffle substrates are mostly 
exposed.

Very little water in channel 
and mostly present as 
standing pools. 

20 .	 19	 18	 17	 16 .15	 .14	 13	 12	 11 10	 9	 8	 7	 6 -	 4	 3	 2	 1	 0 

siIiuuuuI. 
•

Churtnetizasion or dredging 
absent or minimal; stream 
with normal pattern,

Some channelizatiws 
rsrescnt, usually in areas of 
bridge abutments; evidence 
of past chanrielization, i.e., 
dredging. (greater than past 
20 yr.) may be present, but 
recent channehzation is not 
present,

Channelization may be 
estcnsive; cmbankmcnts or 
shorin g structures Dresent 
on bor, banks; and 40 to 
80% ofstreain reach 
channelizcd and disrupted,

Banks shored with gabion or 
cement; over 80% of the 
stream reach channelized 
and disrupted. lnstrearri 
habitat greatly altered or 
removed entirely.

0 

___________ 

•

Occurrence of riffles 
relatively frequent; ratio of 
distance between riflies 
divided by width of the 
stream <1:1 ( ocneratly 5 to 
7); variety ofTiabitat is 
key	 In streams where 
ritles arc continuous. 

other large, natural 
obstruction is  im portant.

Occurrence of riffles 
infrequent' distance between 
riffles divi'ded by tlt	 width 
of the Stream IS between 7 to 
15.

Occasional riffle or bend; 
bottom contours provide 
some habitat; distance 
between riffles dividcd by 
the width of the stream is 
between 151o25,

Generally alt flat waler or 
shallow riffles; poor habitat; 
distance between riffles 
divided by Ihe width ol' the 
stream isa ratio of>25. 

Fi1I]iI' 20	 19	 18	 17	
(....) 

• 
•	 ' 

_______________

Banks stable; evidence of 
erosion Or bank failure 
absent or minima]; little 
potential for future 
problems	 '5% ot'hank

Moderately stable; 
infrequent, small areas of 
erosion niotIv healed over, 
5-30% of bank in reach has 
areas of erosion,

Moderately unstable' 30- 
60% of bank in readi has 
areas ofcrosion; high 
erosion potential during 
floods.

_____________________________ 
_________________________ 

0 

•	 - 

•_______________

More than 90% 01' the 
streambank surfaces and 
immediate riparian zone 
covered by native 
vegetation, including trees. 
understory shrubs, or 
nonwoody inacrophyics, 
vegetative disruption 
through grazing or mowing 
minimal or not evident; 

grow naturally.

70-90% of the streanibank 
surfaces covered by native 
vegetation, but one class of 
plants is not well- 
represented: disruption 
evidcnt but not affecting full 
plant growth potential to any 
nrcat extent; mote than one- 
alfolthe potential plant 

stubble height remaining.

50-70% of the streambank 
surfaces covered by 
vegetation; disruption	 ___________________________ 

obvious; patches of bare	 ___________________________ 
soil or closely cropped 
vegetation common; less 
than one-half of the 
potential plant stubblc 
height remaining. 

, 
•	 : 

•

meters: human activities 
(i.e.	 parking loLs, 
roadbcds. ckar-cuts, 
lawns, or crops) have not 
impacted zone.

meters; human activitiCs 
have impacted zone only 
minimally,

12 meters' human	 _________________________ 

activities tavc impacted 
zone a great deal,

0 
rtAl Score	 NOTES/COMMENTS:
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Appendix B 

Stratum Rank Key 

30

AP'--OCISE
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Stratum Rank Key 

Class Description 

SR-9 A sole dominant species; no other species exceed SR-2. 

SR-8 A species so outstanding as to be called the sole dominant; no other species 

exceeds SR-6. (Given to only one species) 

SR-7 A species sharing dominance. GiVen to one, but rarely two species (for example, 

oak — hickory). 

SR-6 A species sharing dominance with another, but markedly less important than the main 

dominant, or a species sharing dominance more or less equally with a number of species. 

SR-5 Given to the third or forth subdominant where there are two clear dominants, 

usually given only if all remaining species have low SRs. 

SR-4 A subordinate species, not a dominant or subdominant, but contributing significantly 

to both numbers and cover. 

SR-3 A species with three to several individuals furnishing substantial cover. 

SR-2 A species with two to several individuals, but infrequent in number and inconsequential 

in cover. 

SR-1 A species for which only a single individual is observed.
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Appendix C 

Completed Data Sheets for Longitudinal Profiles, 
Pebble Counts, and Cross Sections 

32
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4P-‘ca-Ei 

Longitudinal Profile Data Sheet - Hollow Fill 2 
Project # 05.02	 Project Name Carr Creek 404 

•Stream/Drainage Unnamed Trib. To Carr Creek 	 Date 10/8/03 
GPS: N  37°14'02.4"
	

W  82°58'25.0"  
County Knott
	

State KY
	

Quad  Mackey 

Point • pistan0e. 
. frior_ -ril3e ..ft

proairop 
. .1•:.;=.17::0::::i0h"*AcgLi{._ j

sp-earric	 wotiaOlepth.
ei j:.,_ ::.-th'ei.i.itir.'.

•	 13pnkfull 
:.. - '-. (Tenths) 

1 0.0 1209.6 Riffle Dry 0.3 
2 10.8 1210.2 Pool Dry 
3 13.1 1209.7 Riffle Dry 
4 17.3 1211.0 Pool Dry 
5 36.2 1213.1 Riffle Dry 

40.3 1212.4 Riffle Dry 
43.9 1214_1 Pool Dry 
57.2 1216.6 Riffle Dry 

9 59.5 1216.1 Riffle Dry 
10 651 1217.9 'Pool ' Dry 
11 68_5 1217.6 Riffle Dg 
12 69.8 1217 ..9 Pool D 
13 76.4 1218.6 Riffle Dg 
14 99.7 1221.2 Riffle Dry 0.8 
15 112.0 1223.7 Riffle Dry 
16 120 8 1224.5 Riffle Dry 
17 138. 1 1226.6 Riffle Dry 
18 149.7 1228.4 Riffle Dry 
19 153.1 1227.6 Riffle Dry 
20 157.9 1228.2 Pool Dry 
21 161.5 1231.6 Pool Dry 0.8 
22 189_5 1234.4 Riffle Dry 
23 192A 1234.1 Riffle Dry 
24 195_0 , 1234.9 Pool Dry 
25 216.3 12361 Riffle Dg 
26 218 8 1236.0 Pool Dry 
27 222.7 1237.2 Riffle Dry 
28 225_5 1237.1 Riffle Dry 
29 229.3	 1239_0 Pool Dry 
30 234.3	 1239.9	 Riffle Dg

Apogee Environmental Consultants, LLC 
P.0 Box 338, Ermine, KY 41815 (606) 633-7677 
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APO wv. now,. i	 Nii)LTAWS U. 

Poi	 " WOO,' . 
7	 - 

from 	 • .

Wafilirt 
,

-	 Strea:	 ei•:- e ' 
-	 .ar.aoterr	 c:-	 ..	 .

•
Okft.j1I 

'	 -	 : 
'eliths). 

31	 2354 1239.6 Pool 
32	 241.2 1240.5 Riffle 2D/ 
33	 261 1242.7 Riffle Dry 
34	 265.2 1242.4 Riffle Dry 
35	 268_9 1243.6 Pool Dry 
36	 298.1 1245.6 Riffle	 Dry 
37	 L3o7.2 1246.5 Riffle Dry 
38	 311.5 1246.0 Pool Dry 0 9 
39	 316.1 1247.6 Pool Dry 
40	 336 2 1279.5 Riffle	 Dry 
41	 352.5 1252.1 Riffle	 Dry 
42 354.1 1251.6 Riffle	 Dry 
43 356.5 1252.5 Pool	 Dry 
44 371.1 1255.2 Riffle	 Dry 
45	 373.1 1254.6 Riffle	 Dry 
46 375.5 1256. 1 Pool	 Dg 
47 400 1260.4 Riffle Dry 
48 402.9 1259.8 Riffle Dry 
49 407.2 1262.9 Pool Dry 
50 435.9 1266.0 Riffle D 
51 441.9 1268.7 Pool Confluent D	 1.3 
52 457_7 1270.7 Riffle D 
53 460 1270.4 Riffle Dry 
54 462.9 1271.8 Pool Dry 
55 480.4 1275.1 Riffle Dry 
56 489.5 1277.4 Riffle Dry 
57 491.4 1276.8 Riffle Dry 
58 495.3 1278.6 Pool Dg 
59 508.6 1280.1 -Riffle Dry i 

I	 60	 I 516_6 1281.5 Riffle Dry

Apogee Environmental Consultants, LLC 
P.O Box 338, Ermine, KY 41815 (61361 633-7(77 
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DIW10.96- •eiatfo	 ...Stream	 ,Bankfull 
from Be ft	 ft	 Characteristic Tenths 

AP9fig-IEE 
INVIRCWAstNT • ...SULTAN/1S. elf. 

Apogee Environmental Consultants, LLC 
P	 "1'10

-
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APO EE Krj  ,.tr4T r.n %Ij (TANI 

Point Distance . 
from Be e

' 0'1d-0On .	 Stream.:a et:2Z,',e-	 .	 BankfuU 
.traciefiSti	 _ enths	 enttis	 - 

91 735.1 1348.1 Riffle D 
92 744.6 1350.8 Riffle D 
93 748.8 1354.1 Riffle D 
94 752.4 D 
95 762 
96 763.3 1359.7 Riffle D	 0.6 

D 
99 773.1 

102 
103 3_2 1268.1 
104 14.9 
105 17.5 1268.4 Pool D 
106 21.1 1270.8 Riffle D 
107 34.7 1273.8 Riffle D 

109 41.3 1275.9 Riffle I 
110 52.3 1277.8 Riffle 
111 72.9 1283.4 Riffle	 —I 
112 76.4 1285.1 Riffle 
113 
114 1290.4 Riffle 1111111111 
115 
116 Tributa 

7.9
11111M11111111111111 

119 
120 12_4 1111A:MIIII

Apogee Environmental Consultants, LLC 
P.O Box 338, Ermine, KY 41815 ISnsi A11-7g77 
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Pg,A-EE 
H‘1)(TANTS, LLt. 

Point 'Distance 
fromBe ft

4ifstiop 
ft

:*trea:ii 
Characteristic

A er''' e 
. Tenths

Bankftill ,	 . 
Tenths 

121 13.6 1311.4 Pool 

123 21 
124 22.9 1314.2 1.2 
125 25.6 Dry 
126 
127 
128 
129 
130 
131 5t4 1320 Riffle Dg 
132	 53.8 1319.5 Pool Dry 
133	 i 56.1 1320 9 Rifflp nil, 

1320.7 Riffle Dry 
1321.8 Riffle Dry 
1324_6 Riffle Dg 
1327.7 Riffle Dry 
1327.8 Riffle Dry 
1328.9 Riffle Dry 
1332.2 Riffle Dry 
1334.1 Riffle 
1334.7 Riffle Dry 
1335 Pool 0.7 
1337.3 Riffle Dry 
1336.9 Pool Dry 
1339.9 Riffle Dry 
1340.9 Riffle Dg 
1342.3 Riffle 
1342.9 Riffle Dry 
1344.3 Riffle Dry 0.6

Apogee Environmental Consultants, LLC 
P.O Box 338. Ermino ICY A R4 fent.% 

134 57.2 
135 59.5 
136 69.8 
127 74.9 
138  77.1 
139
	

79_1 
140 87.9 
141 97.8 
142 100.6 
143 103.2 
144 106.3 
145 109 
146
	

113.4 
147	 117.3 
148 1119.6

L 149 1126_5
150 1128.1 
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Project ID:  

Stream/Reach: 

Assessment 
Obiectives: 

Natty & Hamilton (Permit No. 860-0380, Am 
#6) 

Unnamed Tributary to Defeated Creek 

Ell  

NA  

 0.20 _  

Variables

Ecological Integrity Index (MBI + Habitat 
Integrity +Conductivity) 

Ecological Integrity Index ( Habitat 
Integrity + Conductivity) 

Measure Units

Model 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

Total Habitat Score no units 

Macroinvertebrate 
Data - Family Level

40, 0 
1,t4..11"Jm( NT LTTTIJ.TAN1 5

**(Family Level Taxonomy - Riffle Only 
Sample)** 

RBP Habitat 
Parameters 

1. Epifaunal Substrate 

2. Embeddedness 
3. Velocity/Depth 
Regime 
4. Sediment 
Deposition 
5. Channel Flow 
Status 

6. Channel Alteration 
7. Freq. Of Riffles 
(bends) 
8. Bank stability (both 
combined) 
9. Veg. Protection 
(both combined) 
10. Riparian Width 
(both combined)
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no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

Total Habitat Score 

Macroinvertebrate 
Data - Family Level

no units 

39

**(Family Level Taxonomy - Riffle Only
Sample)** 

Nally & Hamilton (Permit No. 860-0380, Am 
Project ID:	 #6) 

Stream/Reach:	 Pond 106 

Unnamed Tributary to Defeated Creek 
Assessment 
Objectives: 

Ell
	

Model 

NA..
'	 Ecological Integrity IndexIIVIBI + Habitat... 

Integrity +Conductivity). 

0.20
Ecological Integrity Index ( Habitat 

Integrity + Conductivity)

Variables
	

Measure	 Units 

RBP Habitat 
Parameters  

1. Epifaunal Substrate 

2. Embeddedness 
3. Velocity/Depth 
Regime 
4. Sediment 
Deposition 
5. Channel Flow 
Status 

6. Channel Alteration 
7. Freq. Of Riffles 
(bends) 
8. Bank stability (both 
combined) 
9. Veg. Protection 
(both combined) 
10. Riparian Width 
(both combined)

A6 PO E 
N RCINMI ri7	 NWI1AH7 4. IL( 
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(Riffle Only1

# of taxa 
sampled 
# of EPT 
species 
sampled 
% Mayflies (0- 
100) 
% Midges & 
Worms (0-100) 

no units 

11. Family Taxa 
Richness 

12. Family EPT 
Richness 

13. % Ephemeroptera 
14. % Chironomidae & 
Oligocha eta 

16. mFB1

40

*PO EE 
Er4 .1110mv,IMA	 Nt1+11AKTi
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no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units Total Habitat Score 

Macroinvertebrate  
Data - Family Level

**(Family Level Taxonomy - Riffle Only
Sample)** 

Nally & Hamilton (Permit No. 860-0380, Am 
Project ID:	 116) 

Stream/Reach:  

Assessment 
Objectives:

HF 16 

Sugar Branch 

Ell
	

Model 

,
Ecological Integrity index (MBI + Habitat 

Intigrityt Conductivity) 

0.38
Ecological Integrity Index ( Habitat 

integrity + Conductivity)

Variables	 Measure	 Units 

RBP Habitat 
Parameters  

1. Epifaunal Substrate 

2. Embeddedness 
3. Velocity/Depth 
Regime 
4. Sediment 
Deposition 
5. Channel Flow 
Status 

6. Channel Alteration 
7. Freq. Of Riffles 
(bends) 
8. Bank stability (both 
combined) 
9. Veg. Protection 
(both combined) 
10. Riparian Width 
(both combined)

41 
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Ell  

0.39 

Variables

Ecological Integrity Indek•(MBI Habitat 
.Integrity +CorichidtiVity): 

Ecological Integrity Index ( Habitat 
Integrity + Conductivity) 

Measure

Model 

Units 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

Total Habitat Score no units 

**(Family Level Taxonomy - Riffle Only
Sample)** 

Nally & Hamilton (Permit No. 860-0380, Am 
#6) Project ID: 

Stream/Reach: 

Assessment 
Ob ectives:

Pond-107 

Sugar Branch

RBP Habitat 
Parameters 

1. Epifaunal Substrate 

2. Embeddedness 
3. Velocity/Depth 
Regime 
4. Sediment 
Deposition 
5. Channel Flow 
Status 

6. Channel Alteration 
7. Freq. Of Riffles 
(bends) 
8. Bank stability (both 
combined) 
9. Veg. Protection 
(both combined) 
10. Riparian Width 
(both combined)

Macroinvertebrate  
Data - Family Level

43

AP 0 I try' onmva 147	 pist,i1ANis IL(
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no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

12  

19  

6  

10  

12

no units Total Habitat Score

Macroinvertebrate 
Data - Family Level

**(Family Level Taxonomy - Riffle Only
Sample)** 

Project ID:  

Stream/Reach: 

Assessment 
Objectives: 

Nally & Hamilton (Permit No. 860-0380, Am 
#6) 

HF-17 

Unnamed Tributary to Carr Creek Lake 

Ell
	

Model 
,EcolOgiCal'IntegritY Index (MP' + Habitat 

.Integrfty.+;danductivity)::'.  
Ecological Integrity Index ( Habitat 

Integrity + Conductivity) 0.25 

Variables
	 Measure	 Units 

RBP Habitat 
Parameters  

1. Epitaunal Substrate 

2. Embeddedness 
3. Velocity/Depth 
Regime 
4. Sediment 
Deposition 
5. Channel Flow 
Status 

6. Channel Alteration 
7. Freq. Of Riffles 
(bends) 
8. Bank stability (both 
combined) 
9. Veg. Protection 
(both combined) 
10. Riparian Width 
(both combined)

45

tNfl-1 C:uvt INT	 NU,' Tarn <, I If.
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Total Habitat Score no units 

**(Family Level Taxonomy - Riffle Only
Sample)** 

Nally & Hamilton (Permit No. 860-0380, Am 
Profect ID:	 #6) 

Stream/Reach:	 Pond 92 

Unnamed Tributary to Carr Creek Lake 
Assessment 
Obfectives:  

Ell
	

Model 
EcOlogicaantegrity Ihdek"(MBI4 Habitat.. 

Integrity +.:Contiuchyt 	 • „ • 

Ecological Integrity Index ( Habitat 
0.25
	

Integrity + Conductivity) 

Variables
	

Measure
	

Units 

RBP Habitat 
Parameters  

1. Epifaunal Substrate 

2. Embeddedness 
3. Velocity/Depth 
Regime 
4. Sediment 
Deposition 
5. Channel Flow 
Status 

6. Channel Alteration 
7. Freq. Of Riffles 
(bends) 
8. Bank stability (both 
combined) 
9. Veg. Protection 
(both combined) 
10. Riparian Width 
(both combined)

'if:	 IA

c-- 

Ira? 

'-' '''

r 

'4",..,,,.. • .,

t 
0 r

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

47

*p6 2 
WvattINMIr17	 r4 St j1Afl1c. tv 
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• —.rea... ..ome• 	 •Rati‘. 4.;a/ciwator•rwesioir 

Inputs 

pn,,Act IP  

Eiciintliel_oo

0NRS 660 0160. A.6 

Sugar Branch

6 Time Horizon:

otructlo no 

1) Describe the project Impacts:  
a) Indicate when the Impact(c) will take pla co o., Impact Year) 

b) Estimate the Ecological Integrity (Ell) prior to project impacts (i.e.. Presimpacl) 

c) Predict Ecological Integtity (Ell) alter the proposed Impacts occur (Le., Post-Impact) 

ti) Proscribe ltur NAVA of straw teach represented by this proposed impact 

2) Describe the proposed mitigation used to offset proposed impacts: 
indicate when the p repos/ d mitigation win Ube place (Lc, Yew Started) 

b)Predict when the millgetion project wet roach mew My (I e.. Year natured) 

c)Estimate the Melt of Feline Iat the specific Imposed mitigation elle end plan 

d)Eetimele the Ecological Wag dty et the p wormed mitigation site beim eny work le 

dens (1.... Pre-Work). Immediately Alter Work, end At Ratak/ 

•le:Scats the Ina sr dielanc* 01 the proposed mitigation offend Wong proposed Impede 

1)1i ne esury, (indicated by *balance 50 In Column noontime with additional Taldgetion skin 

User Notes:  

1) User only needs to rill out the gray shaded boxes 

2) Use a separate spreadsheet for each homogeneous Impact reach to be mitigated 

IR no NRI  

IR vs MR2 

#DIV10( 

#DIV/01 

#01V/01 

#D1 v101 

1/131V/01 

liDIVIOI 

tilDIV101 

#DIV/01

riDIV)01	 #DIW0)  

#DIV/OI	 #DIV/01  

II0IV/01	 =Wei  

#DIV/01	 #D1V/01  

#131V/01	 #DIV/01  

#DIV/01	 #DIV/0! 

#D1V/01	 #0IV/01 

#DIV/01	 #DIV/01

(aro sole 15) !3'. .1tPIV/0.11. 
not, 

IDDV
er 

MI D 10 

01"i OVA, :ION-

101Yini OMR 

mak t MP) ' 

Impacted Site 
Inroad	 1-•,;,42007;;:,, 

Ecorogrcei intend*/ lode; 

Pre-Impact 

0.00 El 

"tiDIVIOt 
• 

06100I 
#Diy/Ol 

trDlylor: 

#01yroli

Post. 
Impact 

0.00 •

Ecological Integrity 
Compensation Ratios

Ratio 

(mitigation ails feel
per impact site loot) 

Outputs 

Impact Reach vs 

Mitigation Reach

1010%. 

Mitigation Site

Mitigation 

(Lenrith  
Required) 

Length	 Balante 

(ii)	 (ft) Immodtatey Allar 
wo*	 At Maturity Mitigation Reach 9616151ame

kitlgellon 

rielh Offered) 

Mitigation Work Timing 8. Risk 

Year Started ProJilork

386 

#01V/01  

#DIV/01 

#DIV101 
#01V101 

#DIV101 
#D1V101 
WDIV/01 

t/DIV/01 
#DIV/Ol
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1	 k	 •-n 	 • , t{OS., 

Stream compensation Ratio Calculator Version 3.4 
76	 Impacted Site Time Hotbox! 

Inputs
Mitigation Site 

Impel Year: 

ONR Ne50.03110,1,6
Ecological Internet hide! Mitigation Work Timing &Risk Ecological integrity Index 

ftst_LL__In Sugar Branch

Instructions 
1) Describe the project Impacts:  

at Indicate when the impact(e) will take plate lie.. Impact Year) 

b) Estimate the Ecological integrity /Ell) prior to project Impacts	 Pm-Impact) 

c) Predict Ecological Integrity /Eli) after the proposed Impacts occur (i.e.. Post•Impact) 

tit Prescribe Un length of etreem leech repreleraled by We imposed hurled 

2) Describe the proposed mitigation used to offset proposed Impacts: 
it Indicate when the proposed mIttga Son will take place fie, Year Stetted) 

h) Predict when ernitigeuon project will mach maturity Ile, Year Metered) 

ctEelknala the Rieke( Failure for the +testae proposed Whelan OW end OM 

rgEetanala the Ecologic.' Intend/ of the propoled mitigation site beforo am/ work le 

done (Le., PreNiankLbertedletsty Alta Work end At Melody 

Iliadic/to Itte Sneer chime et the ptopotedmillgetion dieted licitl y% prop coed Impacts 

1)11 nes wary, (Indicated* • Wants OS In Column P), continue with allele nal mitigation tiles 

User Notes:  
1) User only needs to till out the gray shaded boxes 

2) Liss a separate tjkreadsheet for each homogeneous impact reach to be mitigated 

(set tow tt) 

per impact site foot) 

nein 

OS STOPA 

NEM 

Ratio 

Mien 0'001 

1/DIV/01 

fIDIV/01 DIV 01 

#DIV/01 RI 

#DIV101 

Outputs	 I 

Impact Reach vs 

Mitigation Reach 

IR vs laRi 

IR vs MR2 
IR vs MR3 

#01V/01

Ecological Integrity 
Compensation Ratios 

(mitigation site feet 

0.20 0,00„ 

Impact Reach ,,.(1R): 

Reich Continued
• : 

Reach Continued

#01 Viol 
•

: 
:

Poet-Preampect
Impact killInation Reach 'LIR) Nemo 

SS '1O6 

lit)	 (II) 

1064

.. );11er Started. 	 Yew Whited	 Fellers Risk	 Pre-Work
141Ugatfan 

lLennth 
At Maturity •	

R

Idlilgenon

itJuili th Offered) 

#DIV/Ot 

:r..AZ.,n "6!

#DIV/01 

##DDIVn1701	 A 

Length	 Balance

tiDIV/01 

,
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'4V;t• 
4VA 3

Ecological integrity index 

Prmylork •
Immedletely Allot 

Work
At Mattirtly

Impact Reach vs 

Mitigation Reach

Ratio 

(mitigation site feet
per Impact site foot) 

IR vs MR1 

#VALUE1 OVALUE! ####### inhettiE tilit74.011) 

#VALUEI #VALUEI $######$ /VAUD ,rivAttliEb 

#VALUE1 #VALUEI ####### MUM! #VAILUE 

#VALUEI VALUE! ilftitit##11. SYALUEI 

//VALUE] //VALUE! 1###Miha MOE	 t Eh 

//VALUE! tIVALUEI &WWI
'ttr4,0,1,4 

gYALUE1 EV.0.11Ell 

//VALUE! //VALUE! #94/#### evetue, feinfit 
#VALUE1 #VALUEI WAIVE) SAL'.

Outputs
Ecological integrity 

Compensation Ratios

61, 

Stream Compensation Ratio Calculator Version 3.4

Inputs
Terre Horliont. 76 Impacted Site

Length Balance 

impaclYeacIK2007, 

ProloillOg band Saaele0. A
Ecalenissi istiontv 

Leject Sugar Branch 

Mitigation Site 

Mitigation Work Timing & Risk 

Year iterted	 'fief liatured	 !ISUB.Rlsh 

IJlEL?I	 1 
I	 i 

i ctt 

•

[Lenoth  
fteoulredl  

39

//VALUE:

//VALUE!
//VALUE! 
#VALUEI 

//VALUE! 
#VALUEI 

//VALUE! 

#VALUEI 
//VALUE!

Mitigsdoo

(Length Offered). Impact Reach (IR): Pre•lmpoci Pest-
Impact Ilti Lit) -. r_Tpt'on Reach NR) Barna 

SS 106" 112'• s 0 

0 
, . 
#VAt.:UEI 

, 
•••

.:####### 

ii*Of.t.it#
,:1#/*/#1//t 

iiiiIiiiii.O.

//VALUE! 

#VALUEI ltotalit 

•	 .,• , *OW *4 .000.4: 
..,	 .....',.	 ...	 .

//VALUE!
4-4 

#VAL:UElys 
,.#VALUEI'

: 
//)./ALUE1'

'.09VESitikli; 
':f....i.:..:..:-....:..... 

:	 ......,:•:..,.'.......•:. 
PWI.f.!.	 ..g.

::/#000/441 .14tit1mnt	 :#004101.:	 .... ......, 

,	 .......;	 ,	 !.... 

.0060

#VALUEI 
#VALUEI 

//VALUE!
4.

eintiiitt. 
VALUEI '...#0.00i

 
!/#04/0/1/ .........,	 ,..,	 .	 , #VALU EI AS • 

#V,ALUE1'. 1#.1.0,0: ...#/#900. . ,„. ...... :.. #VALUEI 

Instructions 

1) Describe the protect Impacts:  
o) Indicate when the Impoct(e) will lake place (to., Impact Year) 

b) Estimate the Ecological intearitY {EDI Prior to Project ImPooic (le. , Pre'lloPoci) 

el Predict Ecological Integrity (Ell) after Ste Proposed Mauch+ occur 41e. Poot.imPacil 

di PISICIgn the length of stream teach teptaeonted by thls ptopeeed Imp i et 

2) Describe the proposed mitigation used to offset proposed impacts: 
a) Indica La when th s proposed midget:Ion wig Lake place 	 Year Started) 

hi Prsdiclarhen the relegation project WO reach maturity (I a, Year Wheel) 

c) Esti/mils the Risk al Failure fat the spimIllo propomd mitigation she end plan 

if) Estimate the EcologIcel Integrity of the proposed midgetIon sin before any work Is 

done 0,, Pt. West), krinadliary Alter Won; end Al Maturity 

el Indicate the Unesi dislinee of ihe proposed midge Men offered to offset propelled Impact, 

lilt necessity, (Indicated by • bulimic> Sin Coition 19, sontleui able additional mlL.dcn shoe 

User Notes:  
1) User only needs to fill out the gray shaded boxes 

2) Use a separate spreadsheet (Or each homogeneous impact reach to be mitigated 
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Mai 

Inputs Tim. Korlian: Impacted Site 
kiwi Yowl, 2007

Mitigation Site 

ENE a at10-0310, A.6
Mitigation Work Timing & Risk Ecological Integrity index 

Sugar Branch

1 2	 I 
IF1ILLI W 1

1 iiu 1
i	 i	 i it	 i 
i	 1	 III	 I 
1	 iiMitEM21 
I	 i ill -11WAI 	  

IME 
1 

mr

Impact Reach (IR): 

“Ettiallsolo mita') gmcfu
0 

#DIV/01 

#01V/01 
NI31).001 

#011.001 
NDIV/01 

4DIV/01 

#DIV/01 
#01V/01

MR* 

VORERSige: 

Vet'

alkigaae - -44 
algae TT,

Ilene% Offered) 

951: fat, .1:0Q 

Post-
Impact Pre4mpect At Maturity 

• Year Started • ": 'feat Mattusd . :Failure RIOS	 PrO.Work 

oingiCONATAM 

76

6.x.xtud in isol lty Index

Length	 Balance 

#DI).001

(ft)	 titt 

aa 

SAVA 

Stream Compensation Ratio Calculator Version 3.4 

Outputs 

Impact Reach vs 

Mitigation Reach 

IR vs MR2 Mee nolo 

SDI V101 halVitit #1:11V)01 MOM 

SDIV/01 #DI1.00I 140111/01 ono 

#DIV/01 tiDIV/Ot #01V/01 IRV 

#01‘1/01 #DIV/OI #011.001 iewn 

001V/0 t #DIV/Oi ilDIV101 MAW 

SDI V101 RD11/101 #DIV/01 DIVA 

SDI VIM 0DIVirol *MIMI DIV/el 

41:11V101 #0IV/01 t$DIV/01 11011/01

IR vs mRi

Ratio 

per impact site toot) 

%Wel 
r-

P• 

Instructions 

1) Describe the project Impacts:  
o) Indicate when the limonite) will take place 11.0., Impact Year) 

b) Estimate the Ecological Integrity (Ell) prior to project Impacts (Le., Pro-Impact) 

a) Predict Ecological Integrity (Ell) after the proposed Impacts occur fie., Post-Impact) 

d)Pleroriba the length of 'Imam reach represented by this proposed knpact 

2) Describe the proposed Mitigation used to offset proposed impacts: 
a)Indicate when the plumed mitigation will late pine Pr, Year Started) 

b)Predict when the midg e bon project will mesh maturity (1.e., Year Matured) 

4E441/nate lha Well of Paters ten the up ecIfk proposed mitts anon gm and plan 

ch Estimate the Ecological Integrity with. proposed millgeon ilia before any work is 

done (14.,Pre-Wolli).briroadieloty Allot Work, sad At listialbi 

a) Indicate the linear diatanca el the propoeed mitigation offered to offset propound Impacts 

lit? necessary, lindlcetrid by a belon g . s 0 in Column Pk continue with additional mIllgalfon ekes 

User Notes:  

1) User only needs to fill out the gray shaded boxes 

2) Use a separate spreadsheet for each homogeneous Impact reach to be mitigated 

Ecological integrity 
Compensation Ratios 

(mitigation site feet

nn4
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Impacted Site 
impact Year) 2007, 

,:ompsisat“,....• mgt. ZakinatOr treeSiOrs 4.4 

Tuns Horizon: 

Impact Reach (IR):

l-I F 	 (IntermItten)K 

Inputs 

Proiset  

Prefect Remy

DNS I 650.0380, A.8 

Sugar Branch

76

Mitteallen Rea h IMR) Wino 

Mitigation Work Tinting & Risk 

Year Starbsd	 . 'gem Mitered. ;Faihri.Rilsk 

Mitigation Site 

?IONA
komedlately Alter won,	 At Maturity

1401V/01

Mittgellon 

• f Length °Herod.) 

#01V/01 

#D1V/01 

=WO!  
#01W01 

DIM( 
IttliV001 

#DIWOI 

601V/01 
6011/10t 

Instructions 
1) Describe the project Impacts:  

a) Indicate when the Impact(al will lake place (I.e., Impact Year) 

b) Estimate Me Ecological integrity (Eli) prior to pro)ect impacts (I.e., Pra-impaen 

0 Predict EgologIca) Integrity (EU) after the proposed impede occur (Le.. Post-Impact) 

d) Prescribe ths length of Waren reach represented by this proposed Minitel 

2) Describe the proposed mitigation used to offset proposed impacts: 
Indicate when the proposed mIlignUen will Mks place (1.e. Yes, Started) 

b)PrerlIct when Me mitigation protect will reach materity lie, Year itstureci) 

c)EstIrnsla Use RIM cl Fellers lot ibo specific proposed mitigation alto and plea 

d)Esthete lb. Ecological Intaldry of Liu proposed mitigalion alto beim any warble 

dam (Lc. PraMesis), liwnediately Altar Work, and Al Maturity 

e)tenets the Near dleUnce of Um plowed odUgatIon aliened to MIMI premed Impacts 

1)11 notes my, (indicated by a balence o 0 In Column P), continue with additional mitigation tiles 

User Notes:	 • 

1) User only needs to fill out the gray shaded boxes 

2) Use a separate spreadsheet for each homogeneous Impact reach to be mitigated 

#131V101 

#DIV/01 

#0l Viol 

#DIWOI 

#011401 

#DIV/01 

#01V/01 

va MR1 

Viol

#DIV/01 	 #DIWOI  

6D1 W01	 #D1 W01  

#1:11W0t	 #01W01  

DIVIO1	 *DI V/01  

601V/01  

#DIW01	 f$DIV/01 

6DIV/01  

#131W01	 StDIV101

lift nets MI 

SOW

OM'  strap

.e6 

•:#onnol: 

• 

#0! VIO)

tiDIV/01 

#01 Viol 

#01WOI 
rIDIVIO1 

#01W01 
#01W01 

#DIW01 

/MIMI 
#D1W01

ftiPAIMM'lk 

IVg	 I 
I MOM I 

Outputs 

n•• 

Impact Reach vs 

IVtittgatIon Reach

Ecological Integrity 
Compensation Ratios

Ratio 
(mitigation site feet

per impact Site foot) 

DIMIn NOVI 

NOM 

p.lagIcill 'amity Index

Length	 Elatance 

Int Pro-Impact (It) 
Post. 
Impact

dr:t 

YOI 

ODIUM 

Norm 

Envni 

0101 

51315631
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#01V/0/	 #DIV/01 sOMOI 

Inputs
TIme Horizon: •	 76 Impacted Site

Length 

(ft) 

Intent Yoar: ,.;200y,(, 

pm.ct ID 0; orm • • wane Ae

EcolooksIlnimlltV Mates 

Noise! Hunt Sugar Branch

Foal-Pro-Impact
Impact Impact Reach	 (IR):

	

11, -,.irira9',....41 	 'Akira •,,oiie. ..,iii 
.::6:30•:"...'.0.',1e:i.',. 

	

:•:. .ti.S	 ,	 010 ' :	 0 

	

, 11DIV/01	 : -#DIV/01	 #131V101 

	

'#DIV1.01 : 	 IIDIVIOI	 #131V/01 

	

#01V/01	 .:#91)/(01:	 #DIV101 , 

	

: #DIV/(11'	 ::::#DIVIOI:',.	 ODIV/0/ 

	

#0IV/01	 ::,:#DiV/011.,	 #DiVrol 

	

,:.:•..::..,-_,:. ,	 ,. 

	

'.;#01vrtii.:. 	 '. Ooiy4Oi : 	 #Diwoi 
, 

	

..2.#0.1V1o1	 tiOlViot:	 uoiviol 

	

, ...	
il

Balance 

In)

Instructions  
1) Describe the project Impacts:  

a) Mdlcato when the Impoet(s) will take phase (Lc. !Menet Year) 

bl Estimate the Ecological Integrity (Ell) prior to project Impacts (1.e„ Pre-Impact) 

c) Predict Ecological Integrity (Ell) after the proposed Impute occur (I.o.. Poet-Impact) 

4) Pssicrlba Um length of steam mach teems ented by lid. proposed Impact 

2) Describe the proposed mitigation used to offset proposed impacts:  

Indicate When he reported mitigation will bake place (Lc. Year Slatted) 

b) Predict when the mikado° project will reach maturity 5. e. YOST Maimed) 

e)Eallmela the Rist of Taws Inc the specific proposed mitigation vita and plan 

d) Diktats the Ecologicstleterptly cd its preposed mitigation site before ally work Is 

dons 0.1.,m•-wane,Immaillauly AtterWork, end At OISTOTOY 

ej Indicate the IIrro,r dl .tonre elite proposed mitigation offered to orb!! en:tooled impacts 

f)P military, (indicated by a balance sole  Column P), continue with additional  mitigation sibs 

User Notes:  
1) User only needs to fill out the gray shaded boxes 

Use ase arate a • readsheet for each homo eneous (in • act reach to be mil ated 

Outputs 

Impact Reach vs 

Mitigation Reach per Impact site toot) 

Ratio 

IR vs IVIR1 
IGNEs	

11n111.n111.1.	

(aese:le 151 D Vire 
.112 

MEP	  

	

M=1/nnn/'	  

WM/	

riDIV/Ol 

1,011001 

rIDIV/01 

#131V101

ir0IV/01	 #DIVIOI 

#DIVIM	 ISDIV/01

YoNICP 

ChIna

:040.0.tati 
soivm.L47#0.1w014 

witils 0.1*-J 

"" *WI 
0WIOIt 

Vita 

#DIV/01 #DIV/01	 #DIV/01 Comm .:#41411 
#0l Viol 

YEW	
#01V/o1 arincel #DIV/01 #01V/01

Ecological Integrity 
Compensation Ratios 

(mitigation site feet 

IFt VS MRZ  

IR vs MR3

#D1V/01	 #DIV/01 

#DIV/01	 #DIV/01

Mitigation Work Timing & Risk

itittgolon • Mitigation 

fnoquiredl 
• %.10.01h.::... liennth Offered) 

l:Yoaiirfekried • • refluietheit, 

.MitiettiOn Retch INRJ Name

V0Ctigitctit^... 

Saar& 

ilanStifit

At MOturitY 
•••	 • •	 • . 

thonsdlelaty Alter 
' Work 

Mitigation Site 

Ecological Integrity Index  

PreVfoth 
• • • 

Arr

oratial 

• ;sr 

Stream Compensation Ratio Calculator Version 3.4 
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• nn Wrkern	 ”.1nn•( 

stream yompensation Ratio GalColator version 4.4 
Ten. Hollsorr. 76

Mitigation Work Timing &Risk Ecological integrity Index

Mitlgallon 

Reaulreel •

Meagan 

/Length Offered) 

CDIV ttiott 

COTO :Ita Via 

althilat
- 

1V10 

DNR I 011003aO 

Sugar Branch 

impact Reach . On 
WIATiggAitt 

Inputs 

Lciss 

Prolast Nam

Ecdealsillnlecultv lades 

Impacted Site 

ImpaclYea+-2007,,,

Length	 Salience

MipaReach(MR) ltiimq

Year bi.arted.."	 leer b•iuiad Fibula	 pro-Werk 

Mitigation Site

kemedleblyAber At Maturity 
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1) Describe the project Impacts:  
Al indicate when the Imp/sti(s) will take place 	 /mole Year) 

b) Estimate the Ecological Integrity (Ell) prior to project Impacts (Le„ Pro-Impact) 

Cl Predict Ecological Integrity (Ell) otter the proposed Impacts occur (La.. Pas(-Impact) 

d)ihsealbe the length of sheen leach /semisolid by this imposed Impact 

2) Describe the_proposed mitigation used to offset proposed impacts: 
si Inalcate when the proposed midge don will lake plata Ds., Year Matted) 

b)Prodlet when liv mligarlan point will reach maturity 	 Year Matured) 

c) EetImats Ow Wok al Paiute for the specific proposed mil/gallon alte and plan 

di UMW' ih• EaolelPrAl IntagAtl ol the proposed nairgation oho balm any warble 

done	 Pro-Work) , Immediately/du, Walk, and At Maturity 

Outputs Ecological Integrity 
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impact Reach vs 
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(mitigation sits feet 

IR va. MR1

treliVialf 

#1:11V/01 
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silndicale the Dom &stance oldie propelled mitigation offsred to °Neel proposed impacts 

I) II ma soy, (Indicated by • balance cOin Column P), continuo with additenal mIligation piles 

User Notes:  

1) User only needs to fill out the gray shaded boxes 

2) Use a separate spreadsheet for each homogeneous Impact reach to be mitigated 

ilDIVAI
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11131V/01 

#DIV/01
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Appendix H 

Ell Calculation Five Years after Restoration 
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no units 

# of taxa sampled 
# of EPT species 
sampled 

% Mayflies (0-100) 
% Midges & 
Worms (0-100) 

% Clingers (0-100) 

no units 

rnicrOM1710 

Project ID:  Nally & Hamilton (Permit No. 860-0380, Am #6) 

Stream/Reach:  HF-15 

Assessment Objectives: Immediately after restored 

NA

.. ECological Integrity 
Index (MEI + Habitat . - 
Integrity + Conductivity) 

0.32

Ecological Integrity 
Index ( Habitat Integrity + 
Conductivity)

Variables
	

Measure
	

Units 

Enter quantitative or categorical measure from Field Data Sheet in 

RBP Habitat Parameters  

1. Epifaunal Substrate 
2. Embeddedness 
3. Velocity/Depth Regime 
4. Sediment Deposition 
5. Channel Flow Status 
6. Channel Alteration 
7. Freq. Of Riffles (bends) 
8. Bank stability (both combined) 
9. Veg. Protection (both combined) 
10. Riparian Width (both combined)

shaded cells 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

7 

.1..

Macroinvertebrate Data - Genus/species 
Level 

11. Genus/species Taxa Richness 

12.Genus/species EPT Richness 
13. % Ephemeroptera 

14.% Chironomidae & Oligocha eta 
15.% Clingers 
16.mHBI

acroinveriel3rate BiOaSseSernent

50
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no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

11. Genus/species Taxa Richness 

12.Genus/species EPT Richness 
13. % Ephemeroptera 

14.% Chironomidae Oligochaeta 
15.% Clingers 
16.mHB1 

Total Habitat Score 

'Habitat Integrity 

Macroinvertebrate Data - Genus/species 
Level

no units 

Macroinvertebrate Bioassessrnent 
Conductivity

51

# of taxa sampled 
# of EPT species 
sampled 

% Mayflies (0-100) 
% Midges & 
Worms (0-100) 

% Clingers (0-100) 

IcroMHOS 

no units 

Project ID: Nally & Hamilton (Permit No 860-0380, Am #6) 

Stream/Reach:  Pond-106 

Assessment Objectives: Immediately after restored 
• 

NA

Ecological integritY, 
: Index (M41. + . Habitat .	 . 
Integrity + Conductivity) 

0.38

Ecological Integrity 
Index ( Habitat Integrity + 

Conductivity)

Variables
	

Measure
	

Units 

Sheet in shaded cells Enter quantitative or categorical measure from Field Data 

RBP Habitat Parameters  

1, Epifaunal Substrate 
2. Embeddedness 
3. Velocity/Depth Regime 
4, Sediment Deposition 
5. Channel Flow Status 
6. Channel Alteration 
7. Freq. Of Riffles (bends) 
8. Bank stability (both combined) 
9. Veg. Protection (both combined) 
10. Riparian Width (both combined)

Ac P 0 
I N ORONMI 	 NC/ //TAW I, 
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no units 

Project ID 'NOY & Hamilton (Permit No 8 60.-0380 A 

Stream/Reach: H F-16  

Assessment Objectives: Immediately after restored 

NA

Ecological Integrity 
Index (mpt+ Habitat . 
Iniegrity.+ Conductivity) 

0.30

Ecological Integrity 
Index ( Habitat Integrity + 

Conductivity)

Variables
	

Measure
	

Units 

Sheet in shaded cells Enter quantitative or categorical measure from Field Data 

RBP Habitat Parameters  

/. Epifaunal Substrate 
2. Embeddedness 
3. Velocity/Depth Regime 
4. Sediment Deposition 
5. Channel Flow Status 
6. Channel Alteration 
7. Freq. Of Riffles (bends) 
8. Bank stability (both combined) 
9. Veg. Protection (both combined) 
10. Riparian Width (both combined) 

Total Habitat Score 

Habitat Integiy 

Macroinvertebrate Data - Genus/species 
Level 

11. Genus/species Taxa Richness 

12. Genus/species EPT Richness 

13. % Ephemeroptera 

14.% Chironomidae Oligocha eta 

15.% Clingers 
16.mHBI 
Macroinvertebrate Bibassessment - 
Conductivi

52

no units (0-20) 

no units (0-20) 

no units (0 -20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

# of taxa sampled 
# of EPT species 
sampled 

% Mayflies (0-100) 
% Midges & 
Worms (0-100) 

% Clingers (0-100)

0' 

4P 0 
tN vintINMI N1k1iiI.II1ANT, I tr 
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# of taxa sampled 
# of EPT species 
sampled 

% Mayflies (0-100) 
% Midges & 
Worms (0-100) 

% Clingers (0-100) 

no units 

	  rrnerpMHQs • 

ProjectID: Nally & Hamilton (Permit No. 860-0380, Am #6) :	 . 

Stream/Reach: Pond-107  

Assessment Oblectives: Immediately after restored 

, Ecological Integrity 
. Index (MIN ' ..4- Habitat 
Integrity:+:CondiiatiVity) 

0.38

Ecological Integrity 
Index ( Habitat Integrity + 
Conductivity) 1

Variables
	

Measure
	

Units 

Enter quantitative or categorical measure from Field Data Sheet in shaded cells 

RBP Habitat Parameters  

/. Epifaunal Substrate 

2. Embeddedness 

3. Velocity/Depth Regime 

4. Sediment Deposition 
5. Channel Flow Status 

6. Channel Alteration 
7. Freq. Of Riffles (bends) 

8. Bank stability (both combined) 
9. Veg. Protection (both combined) 

10. Riparian Width (both combined)

no units 

Macroinvertebrate Data - Genus/species 
Leve!

Subindex 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

11. Genus/species Taxa Richness 

12. Genus/species EPT Richness 

13. % Ephemeroptera 

14. % Chironomidae & Oligocha eta 
15. % Clingers 

16.mHB1

ConductiVi

53

A,: PO E 
v I RON on1 vi 7	 •H i 
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11. Genus/species Taxa Richness 

12.Genus/species EPT Richness 
13. % Ephemeroptera 

14.% Chironomidae Oligochaeta 
15.% Clingers 
16.mHBI 

Macroinvertebrate E3loassessrnent 

Conductivi

# of taxa sampled 
# of EPT species 
sampled 

% Mayflies (0-100) 
% Midges & 
Worms (0-100) 

% Clingers (0-100) 

no units 

Q.:Units 

rnicroMHOs 

Total Habitat Score no units	 Subindex 

Macroinvertebrate Data - Genus/species 
Level

0.10. 

54

4,,,kP 0	 E 
WULTAm q Ei( 

Habitat Integn 0.49 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units-(0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

Project ID:  Nally & Hamilton (Permit No. 860-0380, Am #6) 

Stream/Reach:  HF-17 

Assessment Objectives: Immediately after restored 

A

. Ecological IntegritY. 
. Index (ma! + Habitat 
integrity	

...	 _ . 
Integrity .+.ConductivitY) 

0.30

Ecological Integrity 
Index ( Habitat Integrity + 
Conductivity)

Variables
	

Measure
	

Units 

Enter quantitative or categorical measure from Field Data Sheet in shaded cells 
RBP Habitat Parameters  

1. Epifaunal Substrate 
2. Embeddedness 
3. Velocity/Depth Regime 
4. Sediment Deposition 
5. Channel Flow Status 
6. Channel Alteration 
7. Freq. Of Riffles (bends) 
8. Bank stability (both combined) 
9. Veg. Protection (both combined) 
10. Riparian Width (both combined) 
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Total Habitat Score 

Habitat Integrity 

Macroinvertebrate Data - Genus/species 
Level 

11. Genus/species Taxa Richness 

12. Genus/species EPT Richness 

13. % Ephemeroptera 

14. % Chironomidae Oligocha eta 

15. % Clingers 

16. m1181 

MaCroinvertebrate Bioassessment 

Conductivity

55

no units 

# of taxa sampled 
# of EPT species 
sampled 

% Mayflies (0-100) 
% Midges & 
Worms (0-100) 

% Clingers (0-100) 

no units 

no units 

MicroMHOs .0:10 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

-	 . 
Project ID: Nally _et Hamilton Permit No 860-0380 Am #6 

Stream/Reach:  Pond-92 

Assessment Objectives: immediately after restored 

'NA'

- Ecologital Integrity . 
Index (MBI 4' Habitat :	 .  
Integrity ± Conductivity) - 

0.30

Ecological Integrity 
Index ( Habitat Integrity + 
Conductivity)

Variables
	

Measure
	

Units 

Enter quantitative or categorical measure from Field Data Sheet in shaded cells 

RBP Habitat Parameters  

1. Epifaunal Substrate 

2. Embeddedness 

3. Velocity/Depth Regime 

4. Sediment Deposition 

5. Channel Flow Status 

6. Channel Alteration 

7. Freq. Of Riffles (bends) 

8. Bank stability (both combined) 
9. Veg. Protection (both combined) 

10. Riparian Width (both combined) 

AP 901 
NVIIONAI	 . cil LIAM 4. I t, 
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Appendix 1 

Eli Calculation for 30 Years after Disturbance 

56

Ae: P 0 
I N WNW NM 04 WI 7AP175 I If.
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Total Habitat Score 

Habitat integrfty 

Macroinvertebrate Data - Genus/species 
Level 

11. Genus/species Taxa Richness 

12.Genus/species EPT Richness 
13. % Ephemeroptera 

14.% Chironomidae Oligocha eta 
15.% Clingers 
16.mHBI 
Macroinvertebrate Bioassessment 
Conductivity

57

no units 

# of taxa sampled 
# of EPT species 
sampled 

% Mayflies (0-100) 
% Midges & 
Worms (0-100) 

% Clingers (0-100) 

no units 

no unt 

rnicrOM140$ 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

Proiect ID:  Nally & Hamilton (Permit No. 860-0380, Am #6) 

StreamlReach:  HF -15 

Assessment Objectives: 30 Years Post Dtsturbanc 

NA

.	 Ecological Integrity 
-Index. (MBI + Habitat 
integrity+ Conductivity) 

0.37

Ecological Integrity 
Index ( Habitat Integrity + 
Conductivity) i

Variables
	

Measure	 Units 

Enter quantitative or categorical measure from Field Data Sheet in shaded cells 

RBP Habitat Parameters  

1. Epifaunal Substrate 
2. Embeddedness 
3. Velocity/Depth Regime 
4. Sediment Deposition 
5. Channel Flow Status 
6. Channel Alteration 
7. Freq. Of Riffles (bends) 
8. Bank stability (both combined) 
9. Veg. Protection (both combined) 
10. Riparian Width (both combined) 

P 0 
I,JIIWJMI tL	 1 itTAN1 5, 
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# of taxa sampled 
# of EPT species 
sampled 

% Mayflies (0-100) 
% Midges & 
Worms (0-100) 

% Clingers (0-100) 

no units 

•microMHOs 

Project ID: Nally & Hamilton (Permit No 860-0380, Am .#16) 

Stream/Reach:  Pond-106 

Assessment Objectives: 30 Years Post Disturbanc 
•

NA

.	 Ecotogioal . Integrity': 
Index (MB! +.Habitilt . 

. Integrity:+• Cendixtivity) . 

0.43

Ecological integrity 
Index ( Habitat integrity + 
Conductivity)

Variables
	

Measure
	

Units 

Enter quantitative or categorical measure from Field Data Sheet in shaded cells 

RBP Habitat Parameters  

1. Epifaunal Substrate 
2. Embeddedness 

3. Velocity/Depth Regime 
4. Sediment Deposition 

5. Channel Flow Status 

6. Channel Alteration 

7. Freq. Of Riffles (bends) 

8. Bank stability (both combined) 

9. Veg. Protection (both combined) 

10. Riparian Width (both combined)

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units	 ...:•Subindex 

0.77 

Macroinvertebrate Data - Genus/species 
Level 

11. Genus/species Taxa Richness 

12. Genus/species EPT Richness 

13. % Ephemeroptera 

14. % Chironomidae & Oligocha eta 

15. % Clingers 

16.mHBI 

Macroin vertebrate Bioassessment 

Conductivi

Total Habitat Score 

Habitat Integrity

Ar, P 0 
(r+ viitorhuguiA - c tit; 
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Macroinvertebrate Data - Genus/species 
Level 

11. Genus/species Taxa Richness 

12.Genus/species EPT Richness 
13. % Ephemeroptera 

14.% Chironomidae & Oligocha eta 
15.% Clingers 
16.mHB1

v 
MacroinVertebrate ,ploasSessmen 
Conductivity

59

riliel•olk/11-10s 

# of taxa sampled 
# of EPT species 
sampled 

% Mayflies (0-100) 
% Midges & 
Worms (0-100) 

% Clingers (0-100) 

no units 

, 

— k	 "efi

,

4
..., 

18-

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

Project ID: Nally& Hamilton Permit No 860-6380,-A *6) 

Stream/Reach:  H F- '1 6 

Assessment Objectives: 30 Years Post Dlsturbanc 
•

NA

•	 "Ecologidal Integrity ,	 -	 . Index 	 + Habitat 
Integrity,t,COndUctivity) 

0.35

Ecological integrity 
Index ( Habitat Integrity + 

Conductivity)

Variables
	

Measure
	

Units 

Enter quantitative or categorical measure from Field Data Sheet in shaded cells 

RBP Habitat Parameters  

1. Epifaunal Substrate 
2. Embeddedness 
3. Velocity/Depth Regime 
4. Sediment Deposition 
5. Channel Flow Status 
6. Channel Alteration 
7. Freq. Of Riffles (bends) 
8. Bank stability (both combined) 
9. Veg. Protection (both combined) 
10. Riparian Width (both combined) 

A, 'IP 0 
oacwmi NT	 NUATANic, 
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no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

if of taxa sampled 
# of EPT species 
sampled 

% Mayflies (0-100) 
% Midges & 
Worms (0-100) 

% Ciingers (0-100) 

no units 

no Units

.1 

Project1D: -Nally 8, Hamilton (Permit No. 860-0380, Am #6) 

Stream/Reach:  Pond-107 

Assessment Objectives: 30 Years Post Disturbanc 
• 	 Ecological Integrity 
Index (MBI 1- Habitat . 
Integrity 47 COndUCtiVity) 

0.43

Ecological Integrity 
Index ( Habitat Integrity + 

Conductivity)

Variables
	

Measure
	

Units 

Enter quantitative or categorical measure from Field Data Sheet in shaded cells 

RBP Habitat Parameters  

1. Epifaunal Substrate 

2. Embeddedness 

3. Velocity/Depth Regime 

4. Sediment Deposition 
5. Channel Flow Status 
6. Channel Alteration 

7. Freq. Of Riffles (bends) 

B. Bank stability (both combined) 

9. Veg. Protection (both combined) 
10. Riparian Width (both combined) 

Total Habitat Score 

Habitat,Integri 

Macroinvertebrate Data - Genus/species 
Level 

11. Genus/species Taxa Richness 

12. Genus/species EPT Richness 
13. % Ephemeroptera 

14. % Chironomidae Oligochaeta 
15. % Clingers 

16. mHB1 

MacroinVertebrate BibaSsre:Ssineht •. 
COnduCtiyi

60

A-P 0 I ,J .c1ItfltVAI UTA 	 ISt , tiAt415. I 

no units 
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Total Habitat Score 

Habitat !Meg 

Macroinvertebrate Data - Genus/species 
Level 

11. Genus/species Taxa Richness 

12.Genus/species EPT Richness 
13. % Ephemeroptera 

14.% Chironomidae Oligocha eta 
15.% Clingers 
16.mHB1 
MaCroinvertebrateBioasse.ssment

' MicrOMHOS 

no units 

# of taxa sampled 
# of EPT species 
sampled 

% Mayflies (0-100) 
% Midges & 
Worms (0-100) 

% Clingers (0-100) 

61

Project ID:  Nally & Hamilton (Permit No. 860-0380, Am #6) 

Stream/Reach:  HF-17 

Assessment Objectives: 30 Years Post Disturbanc 

NA

Ecological Integrity 
-IndeZ(R11131-.+11-tabitat 
Integrity t:COnductiVitY).. 

0.34

Ecological Integrity 
Index ( Habitat Integrity + 
Conductivity)

Variables
	

Measure
	

Units 

Enter quantitative or categorical measure from Field Data Sheet in shaded cells 

RBP Habitat Parameters  

/. Epifaunal Substrate 
2. Embeddedness 
3. Velocity/Depth Regime 
4. Sediment Deposition 
5. Channel Flow Status 
6. Channel Alteration 
7. Freq. Of Riffles (bends) 
8. Bank stability (both combined) 
9. Veg. Protection (both combined) 
10. Riparian Width (both combined)

, 

.f. 

et

,..

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20)

0.10 

.

 

APO 
Itiv.111,NM(N1	 NtIfITAN15. IL( 
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no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units (0-20) 

no units 

# of taxa sampled 
# of EPT species 
sampled 

% Mayflies (0-100) 
% Midges & 
Worms (0-100) 

% Clingers (0-100) 

no units 

:no units. 
,„ 

microMHOs• 0.10 

r6Iect ID Nally & Hamilton (Permit:NO..860-0380, Am #6) 

Stream/Reach:  Pond-92 

Assessment Obiectives: 30 Years Post Disturbanc 
. '..Ecological Integrity 
Iiid6*(ME31. 4: Habitat.: 

:integiiti:.4.:=.Ciridtietivi, 

0.34

Ecological Integrity 
Index ( Habitat Integrity + 
Conductivity)

Variables
	

Measure
	

Units 

Enter quantitative or categorical measure from Field Data Sheet in shaded cells 

RBP Habitat Parameters  

I. Epifaunal Substrate 

2. Embeddedness 

3. Velocity/Depth Regime 

4. Sediment Deposition 
5. Channel Flow Status 

6_ Channel Alteration 

7, Freq, Of Riffles (bends) 

8. Bank stability (both combined) 
9. Veg. Protection (both combined) 

10, Riparian Width (both combined)

Total Habitat Score 

Habitat Integrity 

Macroinvertebrate Data - Genus/species 
Level 

11. Genus/species Taxa Richness 

12. Genus/species EPT Richness 
13, % Ephemeroptera 

14, % Chironomidae & Oligocha eta 

15. •% Clingers 

16. mHBI 

...MaCtdiriVertabrate..BiOasSesSMan 

Conductivi

62

PO 
f	 N MANI 1 le. 

Case: 6:14-cv-00055-DLB   Doc #: 2-4   Filed: 03/07/14   Page: 83 of 131 - Page ID#: 191



PLAN VIEW
NralLmEtTe & TAILMETALVIDINT 
ENTMITAPE-tl,SE16,, 11\110, 

ENVIRONMENTA w SULTANTS, INC. 

P.O. Box 338	 Tel: (806) 633-7677 
Ermine, El 41815 Fax: (606) 632-2826 

joelbeverlyehotmalLcom

J-HOOK DIAGRAM
Attachment 1 

SCALE: 11/15/05 

FLOW DIRECTION

APO 

J-Hook

-NTS-

' 
COBOL	 SECTION B 

- 15"

C-15" 
COBBLE
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LNITALLIT 4E4. BELINELSMON 
E.'AISTITERPLIEBES,, MG. 

SECTION B

Log Vane 

-NTS-

ENWRONIVENTA	 SULTANTS, INC. 

P.O. Box 338	 Tel: (606) 633-7677
Ermine, EY 41815 Fax: (606) 632-2626 

Email: joelbeverlyeho trnall.com

VANE DIAGRAM
Attachment 2 

SCALE: 11/15/05 

APO

2 BURIED 

SECTION A Log Slzo 12-18" Dlamolor 

6" MIN. BELOW BANKFULL 

BANKFULL

2' MAX. 

4. 

RIFLES COBBLE 6"-10"
BAN KFULL 

LOG 12"-18" DIAMETER POOL GRAVEL 

iC::21".=.11=21k. 0 0 
POOL 

10'

LOG SIZE 12-18" DIAMETER 

RIFLES COBBLE 6"-10"
POOL GRAVEL 

2' BURIED

FLOW
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NAZI Ur BUILVEXLVONT 
ENIVERNPRESSIO„ xmcv 

PLAN VIEW

EN14RONMENTA	 SULTANTS, INC. 

P.O. Box 338	 Tel: 18061 633-7677
Ermine, ET 41815 Fax: 606 632-2626

Email: joelbeverlyehotmail.com

VANE DIAGRAM
Attachment 3 

SCALE: 11115/05 

APO 

Rock Vane 

-NTS-

BAN KFULL 

SECTION A

COBBLE 

•	 ". 

COBBL	 SECTION B 
- 15" 

FLOW bIRECTION

BOULDE 
15%24"
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BOULDERS 
Rocks 15" - 24" 

1 
15' 

STEP POOL GRAVEL 
Sand, Pebbles, Gravel 

Pool-
Maximum width possible. 
Randomly shape pool so 
no two pools are alike.

15' 

15' 

5'

' • W41.1t-irli z, -
411111114.!•,,

NEAMir frik ELIANIZIMON 
sNrL MITEMIMPRINES„ 

SCALE:
	

11/15/05

ENWRONMENTA w SULTANTS, INC. 

P.O. Box 338	 Tel: (600 633-7677 
Ermine, KY 41815 Fax: (606) 632-2626

Email: joelbeverly@hotmail.com

STEP POOL DIAGRAM
Attachment 4 

BANKFULL 

BOULDERS

SECTION B  

BANKFULL 

SAND, PEBBLES, 
AND GRAVELS

SECTION C 

Step Pool  

-NTS-

APO 

Case: 6:14-cv-00055-DLB   Doc #: 2-4   Filed: 03/07/14   Page: 87 of 131 - Page ID#: 195



APOGEE 

Longitudinal Profile Data Sheet —Po/0 1(17--i3 5 

Project # 	  Project Name c.-3 6 c- 2, C O ri	 5  

Stream/Drainage 	 c—	 p, A .4,- CO 

GPS: N  37° /V OLP' 	 W  9'3° of' 32„3" 

County 	  State  K y 	 Quad 	 e g  

Poi	 ., rita.n: 

f(om,;Eie§:

-„,t	 :
 eyia ip:. tu Stream e 

arfOOtOStfc.
e 

0 PF), 0 f: T. FFLe= of2 t/ 
2 8, P. 1-,Ft.- ,	 ( 1 K r. F r r e '1\1 ,..i 

3 2 :2 , C .;( 90,4' g rci:CC 
4 31, 5; l ., 	=-.... t 17 I r 
5 ?)7, F. .;,.	 7

_ 
Kc.	 I 

6 Le '2	 C'ir 
I ..0.-'C  

7 i' 1 1.3 , 5 e 9i , f.:  
8 5-3,i2 ",9, .1 e E F F	 eL--- 

9 Gi. -3 7 7	 '..:,	 ;,. Fi II 1 :" F t. E 
10 37, /1 7 1. 

11 IN.76 91), ct3 E i F ri, (_- 
12 li g . 5-6 De; , 7 j:.: F fl C 

13 l '19, % c;-'7,	 "...,'-'.
..	 - 
'	 1 .- \I 

14 I 5 9,15 , R .3 L._ - rLE r) re . v 
15 
16 
17 
18 
19 
20 
21 

22 
23 

24 

25 
26 
27 
28 
29 
30

Apogee Environmental Consultants, LLC
P.O Box 338, Ermine, KY 41815 (606) 633-7677

Date j — 0 — ( 
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APOGEE 

Longitudinal Profile Data Sheet Hot_Low c(_. 16 — A 5 

Project # 	  Project Name  e60- 0360 14,9-,  
Stream/Drainage 	 ' it2(2 A' 	 Date	 li- bo  

GPS: N 	 3 7 . 	 " 	 W  63°01 ( 32.3" 

County  14, 4, np--r 	 State  11,..\/1 	 Quad 6,..,,c_Kcy 

POint Distance -, 
frOO:aeO(tt)

Elevation'. 
.:(

-":	 tifea	 "
,Characterist ic ''-	 nths (Tenths) : 

n ci, r ,,.
1-2.) 

20, 6E 99. 74 (.?, 1:. F Fr E 

3 LI 3, co 10(7,1 .c-,(-.. (- 
4 6. '). F, (71 if); . Pvc C. 4. 3 
5 70, 3 V fG3, t<	 1-_-_Frk e 0,2 V 
6 ,. ;-. ..s- c	 i.,

.D._	 'II 

7 L77,21 1,-;,:.1	 1 Rt. r	 F.: 1)/:? v 
8 I i 0, 2. c-,-, i c 5, -:., I	 ...-7 •,-	 : 	 ;7' 

,	 .....;	 i 	 I A ' 

9 12 LI . 5 1/ i 10. 3:• r:	 r i: F.'. 1.1- 
10 'I 2, q cl I	 1 -2	 t'' 

4	 Y: r	 1 FFL (-_-_-:- 1 
w 

11 16.2,5;z. I 1 5'	 q K -I i ,	 1 tie', V 

12 f' 7 Fi". 0 V i . 2 C' . c P.	 t..- I- 1	 (..(.: tic-e•-r Fect-v 
13 j 	 k.	 ,-- 

,,,, ,..)t. i3c,i,3 Pc& L
2 h 
_- G 

14 --, , rn 	 " .^.. 

-I' f.' ...: " A , ;::.7' I'.
-; r tl. 1-= e'Z. (5 7 : t (44/ 5"1-1[1(	 T 1 

15 --?	 't , :::( 1 2 6. 3 ,	 .- ....	 .... 
,	 L r I _r- 5-	 :: 1.! I	 I: Ct IA-- 

16 -	 ,','	 ') 1 2 2. Q R. T- r Fcr C - If F er f:: ( i 7 01  

17 
18 
19 
20 
21 
22 
23 
24 . 
25 
26 
27 
28 
29 
30

Apogee Environmental Consultants, LLC 
P.O Box 338, Ermine, KY 41815 (606) 633-7677 

Case: 6:14-cv-00055-DLB   Doc #: 2-4   Filed: 03/07/14   Page: 89 of 131 - Page ID#: 197



Ory, 

Date 11- to-o5 

AP Ci4--e—r:441 

Ltil=ro TA.L.€11-1451JITAN7 ,. LIC 

Cross Section Data Sheet — r°' () 16 7-145- 

Project # 	  Project Name 	 6o- 03 O

Stream/Drainage 5	 ,s 4 

't OH"  

Ar  

Feature Surveyed Surveyed
)( V 	 Quad  6(,40z6.-,/ 

riffle	 	  pool 

GPS: N 

County State

W 	  

frdint ...Distance 

- from . L.13 (ft) .

:E l s.eAlat i On

- .(ft) 

)'6, 0

-000d.tiPtiOn. .:.	 ,.	 ,. 
.	  

14 I I- L. 0 
2 c, 73 '3	 , 7 7 e	 Cr: 	 12> A ,e,..../ f< 
3 6 , 3 ), 5'1 ,' C I-1	 ,-	 -- e..--L 
4 1	 i,	 /

 

5 I	 2.: 1	 ..: c, C t .7:n tr! eg .--, K 1::: L.' i__ 

6 '	 i.:-..7. 	 ' -'7,-; 2-, ii--f; c, i- r 0 41	 ?S- 41- A- K 

7 .2 c „ 5.9 5 7„ 7 t 0	 '''  
8 --,i	 i — , ,	 _: .	 ei? , 3 
9 

10 
11 
12 
13 

14 
15 
16 
17 
18 
19 
20 
21 . 
22 
23 
24 
25

Apogee Environmental Consultants, LLC
P.O. Box 338, Ermine KY 41815 (606) 633-7677 
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County  IZ o TT"  State  1-,̀   

Feature Surveyed
	

riffle

Quad 6L ,./4 C.. V 

pool 

A-P0A-E1 
TIRON	 _ ALC rtULTANTt tlC 

Cross Section Data Sheet	 ii95 
Project # 	  Project Name p(:: - 0) 60	 A-

Stream/Drainage 	 4 it	 ,c	 H- 	 Date 1)-10 -  

GPS: N 	 37 D VI' 191,1f, 	 W 	 (` 32,3"  

POint DitOACe 
frOrW,L0::(ft)

Elevation 
.(ft)

De0OriPtiOn: 

0 J	 12,1-t  
,. 

2 P,39 106. ( T 7 f;, ';'--  

3 /0,c; q 106,1 T' ;:.?	 0 F	 6 4 ,4r- ic. 
4 I I, g C /0,1, 3 r 1-1 4 /-' /1/ 15 1_ 

5 17.7A !0;,. I--I t	 t-i i-', (,. cv f-::	 (- 
6 17. 75 163 ,'ri C Ll ,-;: ,--- .1,- . 1, 7- L. 

7 20 ,9 /̀ tocf.F r_.-4 A /.- ie FL, i.„, 

2:4,57 106.2\ T 0 r, 0 7---	 611 t---li, 
9 2,33 10_5. 7 1-12:6.L. 

10 
11 
12 
13 
14 
15 
16 
17  
18 
19 
20 
21 
22 
23 
24 
25

Apogee Environmental Consultants, LLC 
P.O. Box 338, Ermine KY 41815 (606) 633-7677 
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02/28/2005 15:54	 6066423258 CELRL OP CA RR CREEK PAGE 01 

	  Lunir 	 -  

Dait  I - -  

..r..17sezw.ow=0:-Isl===r=7:A=V: 

--;;;;z=mterimmolx7=7.1vizmisair==mzoslowic====wrimem4==m====mmsw====mwmA,A=mpupe&mt_=m4=Tut 

WEDTrit /DEPTH RATro membo ;	 FUR 

c W71d4zndffydn1ogy 2002	 BI7 
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AP 
(14VIRONMENTAL NWLTANTS, llt 

- Pebble Count Data Sheet - 
Project # 	  Project Name ;Li- L2 14-	 ri /7-7  

Stream/Drainage	 Date	 / / - 
GPS: N 	  

County 	 rT 	 State 	 Quad 

'Point .	 .., 
m

• •'. Pebble ,
size.., iliM

'Point.' Pebble • -. ,	 , 
size : MM '

,
,

Point 
rn

. 

SI	 e s. , 	 .
Poin t.,...,..., -00.1.,4„:,,,,: 

--	 ixA. Mitt ... 
0 ,*	 ' ,' 26 i;,,I,'---'0 52 s 78 
1 7	 --; 27 '--s, 53 ffi 79 
2 .	 .	 , 28 2_ :;----, 54 MI 
3 :	 .	 ,....-- ,--	 , 29 •-•-'	 =' 55 
4 --.,	 7	 .7 30 :7 56 I 
5 fit_ 31 2 ; ;- 57 M 
6 44 1	 ,-,; 4 !..- 32 ,--t 1 '7, 58 n 
7 7 2	 : c A L 33 "--'-'!- . 59 
8 34 ; 2- C 60 M 
9 t	 - 35 - L- 61 n 10 ::: 36 _ 62 M 

11 , 37 . 63 
12 7 77 38 7 1 64 
13 "---: 39 . 65 
14 1! 40 5 5 66 
15 7 7 c ..: ,i- L 41 7 7 67 1111111111111111. 
16 7- / 42 , 68 
17 ,•'' 43 69 
18 '-7Th .,-; 44 :	 -7. 70 
19 45 71 
20 -	 • 46 , k. , 72 
21 I	 :::,-. 47 :7,- i,., 73 111 
22 ,' 1:1 48 i -.-: 74 11 
23 ,.: 49 ;	 7 ',-; 75 ... 
24 . - 50 cf. - 76 I 
25 51 77 -.

Apogee Environmental Consultants, LLC 
P.O. Box 338, Ermine KY 41815 (606) 633-7677 
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44-PO4-FE 

5

ri, t Longitudinal Profile Data Sheet — - 
Project # O5 D9 .03  Project Name 	 H  

,	 Stream/Drainage ti., ,c, •,1,.-1.‘ c: r , - r'''ZI •/ `7'	 %;' ... i_ .r: ;_f •• r 4,,jr. ../":, Date	 / -1/ -(_- 6 

.GPS: N 	 7 7'-'i v ' tt e;',"''' 	 W 	 '(-33 c r)( ictz,5:"  

County  A ,t-- C. r T 	 State  k: 1/ 	 Quad  glc,c*,  „ 
Point Distance 

from Bee ft
Elevation 

ft
Stream 

Characteristic
Water depthan 

Tenths Tenths 
_ .

, 

,

,

- • \-

, 1 
jcEj ,.. 

i • 

I

. t 

25 f 

r 

29 77c.

Apogee Environmental Consultants, LLC 
P.O Box 338, Ermine, KY 41815 (606) 633-7677 
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A 
Col - )7 - Uti 

t 

4POG  
lNvIRONMV.11.61-eCSJ‘IMANI 

• -----

Point Distance 
from Beg(ft)

Elevation 
(ft)

Stream 
Characteristic

Water depth 
(Tenths)

Bankfull 
(Tenths) 

31 .; 1	 -/,	31 :3 ., ;',	 "..Z A', r_ F Fc (5.  

32 2 a 2, 8'	 I} 32 . 1 i-,	 ,	 pi- (.. c 4\	 '

. 

33 , ,7;,:.„	 , , .. 	 / ILii,o 'K	 4...	 ;-,...._.
, 

34
I
) 

35 2 '7" .6 :	 1 1 73 , 3  

36 22,> i 51,2 i.:.	 1- i' 11.• (-1- 1 

37 2_70,7	 1 f r2;3: 7 ;--	 11 F F t :1-7 1 

38 2 c? ; , /7'`	 I	 16 ;	5 

39 .:,! 9?. . e7	 1 6 't, Z
,	 _	 - 
N,	 I:	 t- t--- I	 t.-- .--,	 ,	 •	 , 

40  

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 f 
54 
55 
56 
57 . 
58 
59 
60

.

Apogee Environmental Consultants, LLC
P.0 Box 338, Ermine, KY 41815 (606) 633-7677 
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A17-0 EE 
ltJVIUONmi.NT	 tfiLTANT llC 

Cross Section Data Sheet- f'-` 4- `-./1--".. 

Project # Dr-S; !DLL 00 Project Name /ivc H 

,

/ — 

g  

riffle 

County V	 State 

Feature Surveyed

CA Date I -/  

W 	 c>	 5-  

Quad 	  

pool 

Stream/Drainage t, 

GPS: N	 7 C / 41 41'1;,,"

Point 1).i ta. rice ,	 .,.	 , .	
La:t	 . f fromfromft)

Elevation 
i	 •:.: 	 : .•:1 .	 -	 • (ft)

-4	 ...	 ....	 .	 • 
'	 DesOriptldn.	 . -:,	 .•	 ,	 :	 ..	 ••:

..	 .	 ,.	 ...:	 ...	 , 

::	

:	 , 

1 0 i ,7 lit_fe..C. 

2 I	 ::), 

i	 ..../ +.	 ( 7,	 '-' rdi	 r; r	 - -• K 
3 2. --, ,-,,, . 117, c: i'.;.,,c..	 k:	 F r-. '- 

4 e..., (..' 

5 , '7 

6 
7 1 3., 7 I i , , r c-7-9  
8 
9 2... 5 , 1 ; 2 C . -2 ; -3 -4.. 1,,_, (--- 

10 

11 

12 - 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25

Apogee Environmental Consultants, LLC 
P.O. Box 338, Ermine KY 41815 (606) 633-7677 
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N5t ILTANTC. [IC 

Cross Section Data Sheet 	 H. L ( 

Project # 1 "Y-3 — IN .00  Project Name 11) (.9 /frt 

St-eam/Drainage 	 .t	 7	 ( IC Date J-  

N 	 •=-; 	 W 	  
Ccanty 	  

Feature Surveyed

State	 kr.. ;,/ 

riffle

Quad -16,c_k`ey 
	  pool 

Poirit Distance .::. 	 .	 - 
froi*L8'(ft):;'

:. EleiiatiOrv 

:.;-::(4.:: 

? o 9 , b

-	 'eCription- :	 .:	 ...	 .., 

PI & 6) 

.....,,	 ,,, t 0 C. : 7 5 4- 	 k I-7 ,-; L 

(.7	 LT' . 
•.r	 • 1 L; 5: C is i-f ,4, i	 L•k--- <-1:. 6— 

/:. -.1  I, .92 :•-• r -' C	 i:4	 , '-;	 .rr'' n ,----	 (":" (fa, 
1 C

1  -C. ,:7"	 ' '-': 

f i	 1 .	 Ct': I 0 2 T-r-	 ":'	 (,--	 7-7	 if';" P" , , .' .<" 

c- /,--( /4 ,,. 	 .,._:- e L 
•- .1 
- .	 -	 ,	 = •--/ 

I C'	 .' ;
-7 
7 

i 0 6 , 5 i37 ,-, ,. 	 c tj . ?	 C	 1": 	 /3 ..:. n 	 . .f .L!	 ,-,‘ e l 

i C ,/, 0 7-Z.* f2	 C F	 4..7 --,' -- i 

1 3 2 '----	 ' — .-,	 :	 .< IC/  

r 1 

'.-- 

1 

15 

15 

19 
20 
21 
22 
23 
24 
25

Apogee Environmental Consultants, LLC 
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ail 44%1

02/28/2005 15:54	 6066423258
	

CELRL OP CARP CREEK
	

PAGE 01 

:',11,i 
—;',2.-..141 

1.11: 

71'7'4

I3ankfull WIDTH divided by b nkfulI mean DEPTH, in a iie section. 

1—

:xuazmnn DEPTH, or (2 x dJ = the eJelevaoa at which hood prone area WIDTH is 

11' ,......„. 

 

- i tfin. 
..,..- 

.:,-,--,-,- 
,;.....

l'w 
de 

.	 .
EntrercIlum. eat Ratio (ER) 

--. n,!, 
74:tuil The ratio bf flood-prone , area WIDTH divided by bankfall channel WErl	 H. (WrpiWw) (riftle	 L,5-• < 

3"--=	 •...• ., . R-,,,,, section) .	 ti,-..c s 

	  mrzcsare.4=====iwzrrizr-i---47--, ti.;....,-...........,.1: 
•,-,,,,-- Challael Materials (Particie Size index) D50 
10;7.4 The D50 prticle size index represents the moan diameter of channel naaterials, as salaried from the	 r 
-wn channel safe- ee, between the bankfull singe and thalweg elevations. 	 .	 ej,:a,:, • 
,-v ...-air-a="Vi=zi—J4r7"--.2,	 :rxramx12:=MIL=41:2=g12:22EnscsiMErt. irmit:CROPC:E=3=7 =11;c 

Water urfice SLOPE (S) 	
4x. 

, 4
	

v, -,. ..r._•3

-, 	 6 a	 .
..,

- 7	
Ftipt 

tr,,,.7 
4 4F-': Monne/ slope = "rise overran" for a reach approximately 20 - 30 bankfull channel widths in length, s...44• 
4iligt 
"--,-.---••1 with die "iiiine to rifile° water surface Slope representing the gmdierd at bankfull stage.	 , • -...e."..-: 

. •,,I.i. 

gf.ill: 

V."•'-.F4,.g 
WAN

I. '4,1•7*.:1 
gitt.'.,,,it,-",7.-.V"...,...0%.• - -. --,z, 'i.,--.-',,.• P ,,...4.n -,..- .M74.W72=======aia .e.f...:-.,'P.TF..77:Mt7--11.7.'1 TAIT''''''.:45P's4: r..- Ai"--`... trax,,,,-----SAPe -. 	 ••4.T.rq. ..,-., 7----- -	 .:...a..,..r...,,,,_ 
.,,,.....,R.,	 ,;	 :;.,..:e..r.,"	 .... ,.._.. 

c5tream ; 
.,..rt• ,,	 ,--2,,,,,,,,,,,,,,,,,- ...4---...,-....,-, 	 erA 67.1rtIg.- 	  

-16 41-01..aft3;:  — r.. .... . .u...7.4.1t.;..:-..,..,..??....7,.....4.;:. 

WildtOnd Hydrology 2002	 B17 
PrzIcauth..os2 RA14 2005741,14 Manuals cold Plandoutrinfel Field AfmtuaNtiver .Aforpholagy one I Application, (I-05)4oe 

Channel SINUOS/TY
t. 

,	 ,  

Sinuosity is an index of channei pattern: determined from a nrtio of stream length divided by vaBey 

length OWL); or estimated from- ratio of valley	 slope divided by channel slope 07, s).
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APO 
EN 3100MENT	 N SV Artn EV. 

Pebble Count Data Sheet 
Project # 	 	 Project Name	 L  
Stream/Drainage L;(.K \X /11+Wt	 MI  Date 	  

Quad 

111111111111111 . ,13,-,V0-1, ! . ,	 P. ' ,,°.iiti 	 - f :F'.6:t.e:,::: 	 Pitif ..	 ep._ipl! 

30 . 	 so .2_5	 61 
32	 sa,,,ck	 62

gs. 4g	 90 
f; -/	 91 

F':,	 92

1.-7 
2-5

4 

1111=1:11 
3

OBIIIIIIP2 
1 

I	 4 c:. 
5 C.9	 35 
6	 6,-(44	 36 
7	 I. 67 t oca 
8	 r.., 10 
9	 I t & 

10	 14- ig 
0 41 

42

2(., 
11	 1 
12 72 81(7 
13	 +a	 13	 43 0 103 
14	 60, .	 . 44 

•45
2:7	 74 
2-3	 75

-31- 
1 0

0 104 
fi 105 15	 s,,,,,,s

Z. G	 g'	 76 9' 2. 106 
17	 1

,.=11111111 MI 18	 5	 , 
19	 A.:V.	 49 -300	 79 

1	 8° 1200,
11	 109 

110 20	 z-f5	 K	 50 
21	 51 t 'E3.	 81 "7 
22	 44-	 52 S2	 82 -7 

53 R	 83 -- a 113 
54 

IIE211
mo	 84 
t-J.?0	 85

LW 
1-4-t)

114 
115 

26	 '2-Ca	 . 2-0	 86 40-061 116 . 
1111211111111,111	 57 

28	 ser.."1R	 58
C95f	 87 
I€ 	 88 1-.. 

I, &117 
ti.,	 118 

29	 *.1	 59 7	 r	 89 77 fZi	 119

GPS: N 	  

County 1_,&;,-e State S;f1S-611 
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207' 

Sinuosity 

Ll'ALIL If 8i: ERANIXLITOWS 
MIN-VERE'AtirS_JE'S rimo #11201

COWYZICE:19v73; f-AIC Typical longitudinal profile 
of five to seven percent sloped stream, 

Leslie County, Kentucky. 
13.0 Box 338	 Tel: (606) 633-7677 

Ermine, EY 41815 Fax: (606) 632-2626 
Email: joelbeverly@hotmail.com
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80 
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90
	

90 

>c'ci: 85 

Lii oo d Prone Width 
Bankful 	  Water 

0.14 

80 

0+00	 0+05	 0+10	 0+15	 0+20	 0+25 

Distance 

Riffle Section 

85 

80 

90
	

90 

Flood Prone Width  

Ban 
80	 Water ----- 

	

kfulN 	 	

0+00	 0+05	 0+10
Distance 

Pool Section  

0+15

MAILitifT EMBIELT-IL-VOINTS 
ENVIERPRESES„ ENV, 

po
CO3v3'1LCI1_7V23; ./.91/r. Typical cross section

for five to seven percent grade stream,
Leslie County, Kentucky. 

P.O. Box 338	 Tel: (606) 633-7677 
ermine, KY 41815 Fax: (606) 632-2626 

Email: joelbeverly@hotmail.com SCALE:
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10/14/05
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Appendix F 

Stream Compensation Ratio Calculator Forms 
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Pebble Count Data Sheet Hollow Fill 2 
Project # 05.02	 Project Name Can Creek 404 

Stream/Drainage Unnamed Trib. To Carr Creek 	 Date 1016103 

GPS: N 37d14'02.4"	 W 	 82d56'25.0"  

State  KY 	 Quad  Blackey  

I
Point: 

Hu

.	 Pebble ,:;:, 
51-1 	 .0t tiliti

,	 .,Pqirit::.,., 
, : 	 .::::.:,*:::..si;4:ii.02ii,i-iii 

, Pebble  
:,   o :1

„.p.01bble: J, 
::	 ,:-	 ,i .:	 s:i:41. . ,,

.. .Poi.* 
; •;i:1 ;

'pebble 

:	 ' •.$i#e ftur) 
I	 0 Sand

.
26 138 ' 52 111 .'''' 78 17 

' 13 27 8 53 11 79 55 
1	 2 87 28 245 54 16 80 Sand 
I	 3 90 29 378 55 13 81 Sand 

161 30 34 56 3 82 100 
5 103 31 490 57 12 83 8 
6 Clay 32 60 58 Sand 84 195 
7 285 33 Sand  59 325 85 75 

53 60 15 86 41 
9 290 87 55 

10 
11 
12 
13 

15 6 41 90 
16 63 42 Sand 
17 3 43 7 
18 800 44 25 70 17 96 33 
19 Sand 45 11 71 405 97 2 
20 2 46 68 72 41 98 215 
21 Sand 47 22 73 2 99 9 
22 5 48 25 74 480 100 21 
23 87 49 50 75 34 . 
24 105 50 125 76 46 
25 46

I 
51 87 77 70

Apogee Environmental Consultants, LLC 
P.O. Box 333, Ermine KY 41815 (6061 631-161? 

County  Knott 
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APO
LL' 

Cross Section Data Sheet — Hollow Fill 2 22.9m 
Project #  05.02 	 Project Name Carr Creek 404 
Stream/Drainage Unnamed Trib. To Can- Creek 	 Date 1018103 
GPS: N  37d14'02.1"  
County  Knott 	 State  KY  

Feature Surveyed	 riffle

W  82d56'24.2"  
Quad  Blackey 

pool 

Plaint .	 Oft aft 
• _

- a iti s490.	 L°11.:. . 
 .. 

. 

0'0" 97.55 
2 6'3" 93.50 Top of Bank 
3 617" 93.20 Bankfull 

7'8" 92.55 Channel Dry 
5 9'4' 92.35 Thalwa. 
6 12'4" 92.60 Channel Dry 
7 141" 93.80 Top of Bank  
8 1610' 94.95 
9 26'8" 95.85 

10 32'8" 99.45 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25

Apogee Environmental Consultants, LLC 
P.O. BOT 1IR	 V7 .4. 
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APO El 
/V. 

Cross Section Data Sheet — Hollow Fill 2 89.0m 
Project # 05_02 	 Project Name Carr Creek 404 

Stream/Drainage Unnamed Trib. To Carr Creek 	 Date 10/8/03 

CPS: N  37d14'00.5"
	

W 82d56'23.1"  

County  Knott 
	

State KY
	

Quad  Blackey 

Feature Surveyed
	

riffle
	
	  pool 

'Point . Mane , 
from L

Oatipn'',.. „ .
_	 „.....„...,-	 ..	 : '.-0.ri,	 ,t 

-	 ' 

0'0" 98.90 
2 4'2" 96.90 . 
3 6'9" 96.50 Top of Bank 
4 8'4" 94.85 Bankfull 
5 9'6" 94.17 Channel Dry 
6 13'3" 94 37 • 

157" 93.86 Thalwag 
18'7" 95.10 Channel Dry 

9 21'3" 96.63 Top of Bank 
10 27'9" 95 00 
11 32'0" 95.32 
12 35'6" 94.78 To. of Bank 
13 38'1" 92.50 Bankfull 
14 38'7" 92.05 Channel Dry 
15 41'0" 90.20 Thalwag 

Channel Dry 
Top of Bank 

16 42'11" 92.00 
17 44'3" 94.55 
18 4T0" 96_20 
19 
20 
21 
22 
23 
24 
25

Apogee Environmental Consultants, LLC 
P.O. Box 338, Ermine KY 41RI c (4i1c1 qz...7411 
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, _..._____..... 

, .
;

.'chlds- 
> 
a) W94.  

100 

98 

96 

92 

90
0

._,..	 .	 . .	 .	 .	 ,	 .	 ,. 

Channel Dimension

100 

98

96 

94 

92 

90 
34

1 
: : , ,. 

—1-

,	 .. ,	 . 
.,.- „. ,-- 

,., - -,...	 ..,..
. 1

. oodpt 
(6.T) 

I

.di449..14,
_...... . . ... .._...... 

ankFull 

er-tdnY) 
.,..,,,..., 

1

i 0.85' 
-----  -----

. _.. 
-."	 \AC 

2	 4	 6 8 10 12	 14	 16	 18	 20	 22 

Distance 

Cross Section Hollowfill 2 	 22.9m

24	 26	 28	 30	 32 

A	 0 II 
ENVIRO MENTA	 -al.' 

P.O. Box 398	 Tel:
Ermine, AT 41815 Pax: 

Email: joelbeverly@h

""''
lICLAITALT a BEADIEENTONT 

....... SWITIEMPRESES,, EINITC

- 

LLC
Riffle Cross Section 

at Unnamed Trib. to Carr Creek Lake 
Knott County, Kentucky

. 
. . ,
. 

SULTAN IS, 

(606) 633-7677 
(606) 632-2626 
o tm all.com SCALE:	 ..=41  

,
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uAR:f.0.4,47 11MTL'Itritic. 

Cross Section Data Sheet — Hollow Fill 2 46.0m 

Project #  05.02 	 Project Name  Carr Creek 404 

Stream/Drainage Unnamed Trib. To Carr Creek	 Date 10/8103 

GPS: N 37d14'01.6" W 82d56'23.6" 

County Knott 

Feature Surveyed

State  KY  

riffle

Quad  Blackey 

pool 

Point ., DI tánce. 
:f.f.PirAtB: ft -

EJeyatin.  
. ', Ti c- (ft) 	 :: '	 .,	 ,	 - ,,'	 '_*-	 • ::::!:	 _	 ..	 •	 .,	 :	 : 

1 0'0" 69.62 
2 6'8" 95.18 Small Channel Dry 
3 10'5" 94.55 Thalwa_g 
4 12'6" 95A6 Top of Bank 
5 16'10" 95.51 
6 20'3" 94.61 
7 28'8" 93_95 Top of Bank 
8 31'8" 90_02 Thalwag 
9 33'6" 90.07 Middle Channel 
10 36'3" 90.80 Channel Dry 
11 37'0" 91,46 Bankfufl 
12 39'0" 95.30 Top of Bank 
13 44'0" 98.00 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25

Apogee Environmental Consultants, LLC 
P.0_ Box 333, Ermine KY 4/R14 /41i.cx 
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ENVIROPAENTA SULTANTS, LLC

Channel Dimension 

' , 

'I 

	

.	 Floodprdne Width (12.5) :	 ' ,,-	 ' 96 

, I o o d 0 r o n e iN i d t h (1 0 . 9 ); 

	

BankFull (9.7) ,, 	 ,	
n•n•n,..., 

1	 :	 .	 k/ 
: 

;	 ''''	 ----------:

 

-- i10  

.-.'= Water -(dry)	 '	 '	 ! 

!	 : 

,	 1 
.	 .	 . 

: BantiFull (4.4')  
.... ,	 .. i	 f_ ___	 :	 ,	 ... ,_.	 _, 

!	 !	 92 
,K	 i 

,	 '	 .... 	
23 

!	 Water (dry)	 ‘-,- ,_.  
.	 90 

,	
I 
; 
.	 i 

1 

i	 n 	 .	 ,	 :	
,

88 
2	 4	 6	 8	 10 12	 14	 16	 18	 20	 22 24	 26	 28	 30	 32	 34	 36	 38	 40	 42	 44	 46 

Distance

Cross Section Hollowfill 2 89.0m  

100 

98

96

.13 94

92

90 

88
0

MAMMY St. DEANEELJVCM 

U.7_,AW-TRIAPRISEILS„ ENG. 

Riffle Cross Section 
at Unnamed Trib. to Carr Creek Lake 

Knott County, Kentucky 

Ra Box 338	 Tel: (606) 633-7677 
ermine, XY 41815 Fax: (606) 632-2626 

Email: joelbeverly@hotmail.corn  

z

SCALE:
	

1"=5'
	

6/21/04
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II;4(nro.I.ALNIT f.. tfil;.7k. 

Cross Section Data Sheet — Hollow Fill 2 151.8m 

Project #  05.02 	 Project Name  Carr Creek 404  

Stream/Drainage Unnamed Tub. To Carr Creek  

W  82d56'21.2" 

	

State  KY 	 Quad  Blackey 

	

riffle	 X pool 

Date 10/8103 

GPS: N  37d13'59.4" 

County  Knott  

Feature Surveyed

-1$oiril

 

,
DsiceT. 

frprri LB (ft)
406 err	 4011 '	 ' 

0'9" 100.00 
12" 97 10 

3 610" 91.90 Top of Bank 
4 711" 91.10 Bankfull 
5 9'5" 89.95 Edge of Water 
6 10'6" 89.77 Thalwag 

11'7" 9020 Edge of Water 
8 12'9" 9011 Channel 
9 20'9" 98.00 Top of Bank 
10 2T8" 97.70 
11 
12 
1 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25

Apogee Environmenta/ Consultants, LLC
P.-O. Box 33g . Erminp Tcv d1 q1Z igng,	 Tnr n-p-r 
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SCALE:	 1"=4' 6/21/04 

Channel Dimension 

2	 4	 6	 8	 10 12 14	 16	 18	 20	 22 24 26	 28 
Distance 

Cross Section Hollowfill 2 151.8m 

NALLY .5t, HATRIErTiONt 
INTITUREIRESIES,, 

Pool Cross Section 
at Unnamed Trib. to Carr Creek Lake 

Knott County, Kentucky 

P.D. Box 338	 Tel: (606) 633-7677
Ermine, XY 41815 Fax: (606) 632-2626

Email: Joelbeverly@hotmall.com 

Ac 
ENVIROUNTA SULTANTS, LLC

100 

98 

96 

94 

92 

90 

100 

98 

96 

94 

92 

90
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Appendix D 

Longitudinal Profile, Cross Sections, and Pebble 
Counts for Streams to be Disturbed at Proposed 

Project Area 

33

Case: 6:14-cv-00055-DLB   Doc #: 2-4   Filed: 03/07/14   Page: 111 of 131 - Page ID#: 219



u 
0+00 1+40 1+20 0+80 

Profile  

119' 

0+40 

------- 

Sinousity 

4Pel 
9111gROJM.F.N	 Ca9v3-71.c2:-.QAPTSA/C. 

P.O. Box 338	 Tel: (606) 633-7677 
Ermine, KY 41815 Fax: (606) 632-2626 

Email: joelbeverly@hotmail.com

NALUT EVAISTELTONT 
ESTMELIFT-tESES„ 

Longitudinal Profile 
of Pond 107-A5 

Knott County, Kentucky. 

SCALE:	 1"=30' 11/15/05 
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Profile  
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SCALE:	 1"=30' 11115105 
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224'

Stream Length 234' 

NIX161-11111 EYEAVIMTION 

ENVELIRErs)RESEVAri MG. 

Longitudinal Profile 
of Hollow Fill 16-A5

Knott County, Kentucky. 

P.O. Box 338	 Tel: (606) 633-7677 
Ermine, XI' 41815 Fax: (606) 632-2626 

Email: joelbeverlyehotmail.com  

40 40 
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Profile
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-
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-
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P.O. Box 338	 Tel: (808) 633-7677 
.6rmine, XI' 41815 Fax: (608) 632-2628 
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NIALT-FAIT' ft HANEWIN3D13 
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Longitudinal Profile 
of Pond 106-A5 

Knott County, Kentucky. 

SCALE:	 1"=30 11/15105
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1/11/06

Case: 6:14-cv-00055-DLB   Doc #: 2-4   Filed: 03/07/14   Page: 116 of 131 - Page ID#: 224



140 140 

4PID 
Atkr.R0.70112-	 Ca9VSZ/C7:a2V73: z9vr:

180
	

180 

160
	

160 

120
	

120 

11.7% 

100

..SS:4fr4 

13 
ao 

0+00	 0+20	 0+40	 0+60	 0+80	 1+00	 1+20	 1+40	 1+60	 1+80	 2+00	 2+20	 2+40	 2+60	 2+80	 3+00 

Profile  

262' 

Stream Length 308'

U1 	 0 
tO

(1) 

Sirtousity

100 

80 

INTAIIL'	 HAVEZIA.PONI 
U_-_-11AVELIPHERE-18, ELVG. 

Longitudinal Profile 
of Hollow Fill 17-A6 

Knott County, Kentucky. 

P.O. Box 338	 Tel: (606) 833-7677
Ermine, KY 41815 Fax: (808) 632-2828

Email: Joelbeverly@hotmail.com SCALE:	 1"=40'
	

1/11(06

Case: 6:14-cv-00055-DLB   Doc #: 2-4   Filed: 03/07/14   Page: 117 of 131 - Page ID#: 225



5

10
	 10 

5 Width 10.5 Flood prone	 '

Bankful Depth 1.09' 
Water 

0
	 0 

0+00	 0+05	 0+10	 0+15	 0+20	 0+25	 0+30	 0+35	 0+40	 0+45 

Distance 

Typical Section Hollow Fill 15-A5  

ftP111 u2Aw.z. 	 CO5V31/17:-.1-WS;

INTAMTLY EXAMIXIMON 

EINVERPRIMEnt, KINTSG. 

Cross Section 

Box 338	 Tel: (606) 633-7677 
Ermine, KY 41815 Fax: (806) 632-0626 

Email: jo el b everlyfithotm . cam SCALE:	 1"=5'
	

11/15/05

Case: 6:14-cv-00055-DLB   Doc #: 2-4   Filed: 03/07/14   Page: 118 of 131 - Page ID#: 226



110 110 

2,100 100 •

90 90

0+00	 0+10	 0+20	 0+30	 0+40	 0+50	 0+60	 0+70	 0+80	 0+90	 1+00	 1+10	 1+20	 1+30 

Distance 
Typical Section Fond 10846 

BrALLVT EfAIVEMMOBIr
PAIVEMEMLIZSUSiv MTV. 

Cross Section 

SCALE:	 1"=15' 1111/06 
P.O. Box 338	 Tel: (606) 633-7677 

Ermine, ICY 4/815 Fax: (806) 832-2626
Email: joelbeverly@hotmail.com  

APO 
1	 COYVSVETAW73;

 
1:7VC 

Case: 6:14-cv-00055-DLB   Doc #: 2-4   Filed: 03/07/14   Page: 119 of 131 - Page ID#: 227



,..1v1:

APO

7221:2.71.C,412—	 CONSUL75-1,1,71; LAIC":

15
	

15 

10 

NNN 

5
	 Floodprone Width 10.4' 	 5 

	 / Bankful Depth 0.91' 
Water 

0	 0 

0+00	 0+05	 0+10	 0+15	 0+20	 0+25	 0+30

Distance 

Typical Section Hollow Fill 16-A5  

NikLAW fgt. HAMILTON' 
EINVEI-MPRZBES3e, 

Cross Section 

P.O. Box 336	 Tel: (606) 633-7677
Ermine, KY 41815 Fax: (606) 632-2826 

Email: joelbeverlyehotmail.com SCALE:
	 11115/05

Case: 6:14-cv-00055-DLB   Doc #: 2-4   Filed: 03/07/14   Page: 120 of 131 - Page ID#: 228



10 10 

Floodprone Width 9.74' 

5 
0

Water (Dry)

Bankful Depth 0.52' 5 

4P0 
"VVY:Re27 7-' CO5V3-ucIXIV7S; LA(C:

0+00	 0+05	 0+10	 0+15	 0+20 

Distance 

Typical Section Pond 107-A5  

0+25
	

0+30	 0+35 

N'Abilir fit EXANIELTION 
Mr-PEREMISEIS„ ENV. 

Cross Section 

P.O. Box 338	 Tal: (606) 633-7677 
Ermine, Xi' 41815 Fax: (606) 632-2628 

Email: joelbeverlyehotmaii.com SCALE:	 1'T=5T
	

11/15/05

Case: 6:14-cv-00055-DLB   Doc #: 2-4   Filed: 03/07/14   Page: 121 of 131 - Page ID#: 229



0+00	 0+05	 0+10	 0+15	 0+20	 0+25	 0+30	 0+35	 0+40	 0+45	 0+50	 0+55	 0+60	 0+65	 0+70	 0+75 

Distance 
Typical Section Hollow Fill 17-A6 

NALLY a. HAMILTON 
ENTRIEWFUSESe, 

Cross Section 

P.O. Box 338	 Tel: (606) 633-7677 
Ermine, KY 41815 Fax: (606) 632-2626

Email: joelbeverlyinotmall.com SCALE:	 1"=15 	 1/11/06 

tie 110 

100 100 

APO 
.W1/.1.7ZOWYkl2-	 COJVS'll.C2-.A.N73;

105 
0 
§105

Case: 6:14-cv-00055-DLB   Doc #: 2-4   Filed: 03/07/14   Page: 122 of 131 - Page ID#: 230



APO

110	 110 

Fioodprone Width 4.4' ca

	  Bankful Depth 0.34'	
105 

0+10	 0+15	 0+20	 0+25	 0+30 

Distance 

Typical Section Hollow Fill 17-A6 Riffle  

105
	 Water Dry 

0+00
	

0+05

	

125	 125 

	

:t73 120	 120 
Floodprone Width 5.2' 

a)

	  Bankful Depth 0.61' 

Water Dry 

	

115	 115 

0+00	 0+05	 0+10	 0+15
	

0+20
	

0+25	 0+30 
Distance 

Typical Section Hollow Fill 17-A6 Pool  

Nab!:lir HAIVEZIMON 
EINVERPRESESu nira. 

Cross Section 

P.O. Box 338	 Tel: (606) 633-7677 
Ermine, Kr 41815 Fax: (606) 632—E626 

Email: joelbeverlyebotmail.com SCALE:
	 1/11/06

Case: 6:14-cv-00055-DLB   Doc #: 2-4   Filed: 03/07/14   Page: 123 of 131 - Page ID#: 231



, 

BO 00 

• 

60 CO 

40 40 

20 20 

360°

0 

0+00	 0+20	 0+40	 0+60	 0+80	 1+00	 1+20	 1+40	 1+60	 1+80	 2+00	 2+20	 2+40	 2+60	 2+80	 3+00	 3+20	 3+40	 3+60	 3+80 

Profile

NALLY 4. DIAIVEILIFON
ENWEIRIEDRESES 

;,.G-EE 
-0.9VSUCTAIVIS; LIVE: Attachment 5. Longitudinal Profile 

of Pond 92-AS 
Knott County, Kentucky. 

P.O. Box 338	 Tel: (608) 833-7877
Ermine, NY 4/815 Fax: (606) 832-2628

Email; joelbeverly@hotmall.com 1/11/06 1"40' SCALE: 

eZMINERESIMEIMMINEMIZEILICOMOBEIMMEMEgait

SinoUsily 

Case: 6:14-cv-00055-DLB   Doc #: 2-4   Filed: 03/07/14   Page: 124 of 131 - Page ID#: 232



0 
'105 

ru. 

100

mummonsissommumatepossa	  

110
	 110 

.,.	 .	 : 106 .	 , 
• .	 . 

	

SmIcIpmmeVAdthi g.r :	 ,.....,'-'-:: 
----Benliful .Ehnthar77 	 Wakti4fy	

. 

,

	

.	 , 100 .	 ....	 ,	 . • 

0+00	 0+06	 0+10	 0+16	 0+20	 0+26	 0+30	 0+35	 0+40	 0+46	 0+60	 0+55	 0+60	 0+66	 0+70	 0+76 

Distance 
Typical Section Pond 92-A6  

APOGEE . .Arla7?-0_7‘011.E.Arr...-1.ila,,V3W-ETANTS; JAC 
.... • •• ••• 

• •	 • •

NALLY & ziAlvaneromr 
EINTIMPEUSES 

Cross Section 
Amendment if 

P.O. Box 338	 Tel: (808) 833-7877 
Ermine, ICY 41815 Fax: (806) 832-2828 

Email: Joalbeverlyeithotxnall.00m SCALE:
	

1"=15'
	

1/11/00

Case: 6:14-cv-00055-DLB   Doc #: 2-4   Filed: 03/07/14   Page: 125 of 131 - Page ID#: 233



02/28/2005 15:54	 6066423258
	

CELRL OP CA RR CREEK
	

PAGE 01 

• 

• 
•

....--v-,:ev„..,-;•,:•^„ .:,-,	 ,-.,722:1-,7:7;" r.r.7i';••.-..,:-.2..mr,•••••,,,vtl,	 eVsfer,,,,,•,,,A*PLA-A,-....—.0.11,,,,,,,A...a.r.a.:N......,,-,‘,.....,,a1,..,...- , Ap-r,..::,,,,.. 

stream Channel Classification (Level II) _  .X.S.&;•.n.:•*.,,,,,c,	 ,Z• c,..-,f.0-; 
,,,............s.„1";441:V...1.14----cnaal.,--user...a."...-..r...-r- -... 	 .--,..-17...-,......4-TAIr.s..............,2-=,'11.,•••.:d.,:e • - • I.: -n•,,..1..w.r.1.4•••;;Zi. 
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2 
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,..7.74,7 zu.k.r....4.1M, ,a7= -2...--,6.,.....,.1.011707..:VMStr-Z1-S1-,-.11M79.-.01-^-'=x =4::::zwz.z. "VEZ:ZrM..*:4-74:•ca.-4.1.Fvzrezm... m....:7.2:

.....„ 

	

Bsnkfuil WWTH (Wbka	 5, j ..3  Feet .,:n;•.3. 
It7X, 

.V Wm..= ••_="V.•.: '.d........MICtrl.r=3.7........Z4720:7=4,10Z/7.•-•c= .,,.._,..,, ,_,G• •••...,Itz.	 71.••--""--ZraMr="4=re.r..1,==;:ariZI:::;f:7:::".11:: 
5.121.1: 

,,,..,..r. 
.2,7. • 
... SI....tt 

7.1417,.: A

WTDDIUDEPTBr RATIO (Vi rbkr/dbicr) . 
Bankroll -WIDTH trtvided by bankrull mean DEPTH, in a riffle section. 

MaximnItt MP= outhka 
Manz' r' nal depth of the bankfail cliannet cross-section, or distance betwden the hankfull trine and 
thalweg elevaticsEul, i a rale section. 

StrzmillAME: 	 /1,/ /OA.	 T-/Z  

Basin NM	 k F	 I 5 A5	 Drinagc A1EA:50. 6 acre 

Locattion 

• Twp	 Rge 	  Sem	 Qtr:_ Lat	  Lomr	 • 

Observe Data H	 —o5 

1:-=c5K. 

WIDTH (it the strewn cluinnel, at bank6311 s tage elk-retina, in a ripe section-

Mean IiEPDEI (duch 	 - 0, C 8 Feet • .... 
A: 

,1:7441.: Mean DEPTH of tile stream ebnenel cross-section, at bankfull age elevation, ic a riffle Sectiarl. •	 "...::;*Pi 
(dtkrAbiltYbka	

.=::',%:•: 
,-,.. - •	 :::,:=Z. .=:..---,...b..,-.4:._-,-,=.......-. 2..--..=_,•,= ........-_--177.-.....?..:,...,..,,,==.?,..-...,•,;,,,,, .,_,.....,,,	 .:,....: 

13ankfult Cross Section Area (Abu)	 12_, Feet2 

AREA ofithe stream channel crctss-section, at beakfttli stage elevation, in a riffle section. 
i 

WIDTA of nod-Prone Area (WA.) 
'Nicer/agar= DEPTH, or (2 x 400 = the stage/elevabo' at which Acadia-one area VITDTH is 
deteenineli in a riffle section. 

Eatrem4unent Ratio (FR) - The ratio if flood-grnae area 'WIDTH divided by blmlcfull clumnelIVIDTH. (Wfx/V/be) (rink 
section) 

channel Materials (Particle Size Index) 1)50 
TbeD50 garticle size index represents the mean diameter of cba_zsec.1 maixrials, as samia 
channel iodate, between the bankfull. stage and thalweg elevations. 

".•••A••••.: 

a	 u' rzolwemrzza;gw4i•i-
' 

.7!

::•nn•,,', 
1-.-...5,1.  

;;,e,f,`,.16,*•'",•,--:•f:*'.!,:.,*;,;:z.,11,•-•+ --.•'•.•: n • c•-• 	 , ,,	 r,S, T.- -"'°-/"."-•	 •	 • - —',',-,..,',1.4. .-- ' '•":...,••• ,;:-:•„.-',...-:.:::!"-:.,;,,- --•.:A.,vf •!...•-•n •'-^•,-"*"'• •'-'1,-'t. 
•:- n 	 - *.i;k„..5,i 	 „a,.:;ot..-

• z .	 • 
v FfracIllind Hydrology 2002 -	 . 817. 
FV.:1COM672 WA 200.17214 Mitt u a Irrasd flaitdauteRA14 Pied Alan siangivcr Aforpldagy and iWtrxrdons (1-05)4oc . 

• 

tf:g; _rrxrrt 
led &Om the	 .

•;..;;;; 

Ere;
e;41nn-i 

with the "Me to riffle" water surface ilope representing the parte:at at hatdcfull stage.

• ,  
sinnoniey an bike of claumet pattern: determined from a ratio of stream length divided by valley 
length (SliNLN or estimated from a ratio of valley slope divided by chase:Lel slope (VS/ S). 

Channel SINUOSITY (X) 

Water Sartice SLOPE (S) . 
Cbannei slope 'rise over rue far a reach approermatcly 20 -3 bauktall channel widths in /cestit,

z,O• 5  F1fFt%
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Pebble Count Data Sheet 
Project # 	  Project Name  g E, (-,- 0 3 t-)	 t)  

Stream/Drainage	 i 	 Date 11 - o 

GPS: N 	 32° /3 ' 	 W 	 65°0(Icg./' 

County  I% D 47- -r 	 State  1Z 1,/ 	 Quad  11.3 c. Prc iy 

Point Pebble 
size mm

Point	 Pebble
mm oint e size e;

-Point  
size m  m

o
ii m

6 2	 111111111111
ize 5 2

78 
IIIIIIMIIM 

5

27 WS= 53 79 

c

2

, , 

2 

/ / 

(",	 / 

25 -2 1	 ....	 7 51 77

Apogee Environmental Consultants, LLC 
P.O. Box 338, Ermine KY 41815 (606) 633-7677 
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IN I liorumw7v..,,<fii	 At4li 

	

Longitudinal Profile Data Sheet - th)L,c_	 " 

Project # 	  Project Name  R60 -	 ,q• 0 t45  

Stream/Drainage 	 E	 (j.?" 1)6- 	 E	 0( Date	 )1 - - 0 5  

GPS: N 	 3 7 (5' SO, 7' . 	 W 	  

County  V o s- 7—  State  f v 	 Quad  6c.  

Point I718 .tanCe 
from Bee ft

Elevation ,.
ft

Stream .,	 , 
Characteristic

Water depth  :	 , 
iTentlis 

BartAftifl.: :	 .i-..-... 	 .	 , 
Tefltht 

0 72. 2  

9, 7 72	 . et) f..., C. i:	 I 

)5 , I 73,5 f2 f. F F cc= kl/ 

2 6	 A 12- s_.. FR f is'	 1 , 

/ r..FEce  

/ 

,, 

• ,r t 

( r 

I 

• e , 

• I> I _ 

i 1_,	 ,	 r 

23
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24 
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27 
28 
29 
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Apogee Environmental Consultants, LLC
P.O Box 338, Ermine, KY 41815 (606) 633-7677 
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County 	  

Feature Surveyed

State 	 )1 	 Quad  6( .f. fie 15  

riffle
	

( pool 

	

Cross Section Data Sheet
	

F L 

Project # 	  Project Name 8 o o 3 (--)	 ;.:1  
Stream/Drainage C)./v/VA rl't 6/2	 17777 1 ..e: Date 	 —i  

GPS: N 	 37° 3' 5'0, 7 	 W 	 g 3 °D 5- (9). f‘  

Point Distance 
from-L13.(ft):

Elevation 
(ft)

' DescriptiOn: 

1 0 log, 2_ F-t-i- z-- L 
2 1°,2,- 100,5 1.2,o r r- 04:	 c r---- ,->i-4/...-/..!: 

3 !,,V6 100, -:: to /2	 0 ::"	 j_c-,, A A-- -k1 

4 

5 /	 ,.. 

6 2-6 . 0 9 E ? , / :  
7 3o , ' ct :2)9, 7 --(;) ,../.;' 	 ,:.:-  
8 1-.1 i, 7 V r C 3, I 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25

Apogee Environmental Consultants, LLC 
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.....-,-,..,...e.. .--mematou.,..4,1......--.74:-..” ..., s-•••••.v.,....,,r,••-•-•,.."—.7.7-•••!,..-• 74,7-, -•?:"(. .W.	 .Pdtr.q..V...", k',=.	 '1.1..Kt:	 .•:•••••,••••-"• 
4,---V',Y-4.* Ar- •1-4;9-,•••-,r. 'V"--,74-e Streamhannal Classification (Level F4	 'Z'.7•1' ,..,..,..y.‘".. •••••r•	 • • • ,. , •••,,S, •••	 ,,,,,,sr-•• 

'''''	 -•••	 •-••••,•-r,nt $4.p...;	 . , ..,,..,-, 	 C	 _ 

Steam MAME: 	 U 6--i /9- 6g14--c- (-71-	 . 

Basin NAME-. 4z16-J_L_2_______ Draimge AREA:56S  acre 	 rai2 

La.atio • ( A e az . --.1.-7 •4-	 ( 4 i/ F.	 •
.	

• 

Twp: :_	 !tge: 	 	 Sec:—	 Q13: 	 	 Lat :,......... Long 

Observer ,	  Dainc  1 I — i o -o c  

Bankfal W13Erni Mkt} 
WIDTH Otte stream channel, at ban/doll stage elevation, in a riffle section.

••••Cr>•-•a-

MilXiMIZEI DEPTH (dijoo,y) 
Maxine:an depth of the bankfatt riinnfiet cress -section, or distance between the bankfull doge and 
thalweg elevation/3, in a riffle section. 

WWTH of Flood-Prone Area (VITA,,,) 
Twice ra*inrom DEMI, or (2 x d.kit) = the stavJeleirafMn at vzhieb flood-pante area WIDTH is 
dementia* in a riffle section-

Channei Materials (Particle Size Index) 1)50 
110. D50 particle size index represents the mean diameter of chanocl materials, as sampled from the 
channel tairface, between. the bankfall stage and thalvreg elevations. 	 • 

Water Surface SLOPE (5) . 
Channel slope = 4riae over rim" far 4 reach approximately 20 -30 banIchll channel WidalS in Ierigth. 

rt.:ex ,.--,..,J with the "AT Etc to riffle" water =face /Jape repteseating the gem:Hemet baokfull stage. ...c<t•-• •-•::,..:v. "g4f.a......-.2,... ...... 	 ...... ...1Wf.5....M1-.2..77,-774•41 .......	 :=6,-*4=1,747,_-••••••••,,,,....7,=---„vr.,,,-.-47,,,-.-,..--r_...,-,w2,17,5r,-...-L7.-0...5z.v.........,-....,;=.,7,if 

ChauT;ei SINUOSITY (K)  
Sitmosity IA an index of channel pattern, determined from a ratio of stream length divided by valley 
length MVP; or estimated from a ratio of valley slope divided by channel slope (VS/ S). 

G WildSrld Hydrology 2002	 • B17 
Tr; 	  R./.12 2=117414 Morsal.r ar..1 HandamrsIRALI Field difaraIrJtincrlimpkolosy cmd.Appiketriorts (1-05)..lac 

ta.1';_14
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Stream 11AMSE: 

Basin NAM 	  

Locati	 52 ' 

Twp:• i_____ pgc
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Channel Materiels (Particle Size Index) D50 	 mm 
rim1)50 garticie size index represents the 3113CLUl, diameter of chaa. act materials, as sampled from the 	 • 
channel nil-face, between the beakfutl stage and thalweg elevations. 	 -

mtutz;lz.$.v.r.r.P.14:xtrn;? 

'154'

nIr:;;M:V, 

Channe4 SINUOSITY (X)	 -139  
Siimosity an index of chatmet pattern, determined from a ratio of stream length divided by valley 
length (ONE); Or estimated from a ratio of valley slope chi,' ided by channel slope (VS( S). 

:

• 

Frild7iLnd Hydrology 2002	 B17 
Ir. iCoca-4-,Iirl RAM 200118141 Aransas& and Honda:a:WU Fied Arcutuartfirn, r MOrphokey and APPflOgdolu (I-05)-doc
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